









—_—e. - 


— a a ct ————— 





OMAN 





GAS —s 











dOURNAL 















Sr 
el 


7 ly 
v2 pit gs 











te 


od 
> 





UBLISHING ()FFICE No. 3? Pine STREET=5 
\Y 


DEVOTED TO THE INTERESTS OF ILLUMINATION, VENTILATION, WATER SUPPLY AND DISTRIBUTION, & GENERAL SCIENCE. 








VOLUME ULXIII.—No. 11. 
Whole No. 1,057. f 


NEW YORK, MONDAY, SEPTEMBER 9, 1895 


PER it a 
{*in ADVANC 








A. M. CALLENDER & CO., Proprietors. C. E. SANDERSON, Manager. 
JOS. BR. THOMAS, C.E., Editor, T. J. CUNNINGHAM, Asst. Editor. 


ENTERED AT THE POST OFFICE AT NEW YORK, N. ¥., 
AS SECOND-CLASS MATTER. 








Published on each Monday of the year, at No. 32 Pine Street, New York. 

Terms of Subscription, Including Postage —For the United States 
and Canada, $3 per annum. European countries, $4.59 (19 shillings—223 
franes). All payments to be made in advance. Single copies, 10 cents. 

Remittances should be made either by post office order, express money order, 
registered letter, or bank draft on New York, payable to the order of A. M. 
Callender & Co. 

The Public Lighting Tables of the American Meter Company will be 
found wn the page advertisement of that Company. 











CONTENTS. 
An- Asterisk (*) denotes an illustrated article. 
Orric1at Norices— 


Twenty-third Annual Meeting, American Gas Light Association.. 405 

September Meeting, Society of Gas Lighting ..............0...s0.-000e 405 
Eprroriays — 

I taitrnrdiccanansnd<ciihbdghesstenososcqghostesipicelebenens dakée.wivete 405 


Opposed to a Concerted Exhibition of Gas Appliances.—The Consolida- 
tion Scheme at Newark, N. J., is Accomplished—Notes. 
On the Illuminating Value of the Various Constituents of Coal and 
Oil Gas, and the Conditions Necessary to Produce Incandescence, 
Tae Fas. Fe. TUR RIOR Ri ive ccieses ce ccscecdscecnsen -epcbaetipiann . 406 
*Means of Preventing Electrolysis in Buried Metal Pipes, by Mr. I. 
Se UIIIIN viduboceavooserscertaqieocnstecessesesesusadhtdstbervenecinlinlts 
*Mr. Frederick Siemens on Illuminating Gas for Heating Purposes. 
The Measurement of Jacket Water in a Gas Engine, by Mr. Fred. 


498 
410 


RI TGIEEL chy sens osouieserbaescevalwnciaarsesd ionsencubebebitpbaasndieeunpaucubin 412 

The Clay Industry of the United States..............cssscessscsseesesseeees 413 
American and Russian Petroleum. ..............ccccsssesserseecseseerecenecees 414 
Trems oF INTEREST FROM VARIOUS LOCALITIES..........00.ceccecsesesseecee cesses 416 


Fire in the Aberdeen (So. Dak.) Works—Charging Machines for the Phila- 

delphia Works—The American Incandescent Gias Company—Consolidated 
at Mendota, Ills.—The New Gas Rates for Terre Haute, Ind.—The Troy 
(N.Y.) Company’s Assessment was not Revised—The Equity Company's 
New Staff of Officers—The McClurg Company Wants the Right for Home- 
stead, Pa.—Public Lighting, New Brunswick, N. J.—The Crane Com- 
pany’s Catalogue—The Waltham (Mass.) Company's Artesian Well—Im- 
provements on the Putnam (Conn.) Plant—Betterments at Santa Bar- 
bara, Cal.—Corporation Counsel Hertenstein and Cincinnati Gas Rates— 


And Other Items. 
IN 51 oan a das vibeclie ade dba ceense @ metadoebudnensalied dmalack 418 
OI DUMMINIIN «5.5 <a csnddcdoasdacséabunuspatenibe pecobeacdeosens 418 
III i n.scs cnligle Nanpauntisi cadectaensoccee dhbaenbieidonacesssediaauanen 418 
The Market for Gas Securities...... .... ..2 secccesscecerseseesees igeiadiliness 418 











tones, NOTICE. j 


Twenty-third Annual Meeting, American Gas Light Asso- 
ciation. 
as collie 

OFFICE OF THE SECRETARY, P. O. Box 1160, 





PROVIDENCE, R. I., September 5th, 1895. 
The 23d annual meeting of the American Gas Light Association will 
be held in the city of Philadelphia, Pa., on October 16th, 17th and 18th, 
1895. 
The sessions will be held at ‘Association Hall, on Chestnut street. The 
following papers will be read ; 





‘** The Creation of a Healthy Public Sentiment Toward the Gas Com- 
pany in the Locality in which it Operates,” by Mr.W. H. Rogers, Pat- 
erson, N. J. 

‘* Retort House Design and Practice,” by Mr. A. E. Forstall, Newark, 
N. J: 

‘* Notes on the Storage of Oil at Gas Works,” by Mr. Frederic Egner, 
Norfolk, Va. 

‘The Ventilation of Gas Lighted Rooms,” by Mr. Irvin Butterworth, 
Columbus, O. 

‘** Bench Firing with Soft Coal,” by Mr. E. G. Pratt, Des Moines, Ia. 


One other paper was promised, but the serious illness of the author 
has delayed its preparation, so on it is now doubtful whether it can be 
prepared. 

Reduced rates for transportation are being arranged for and undoubt- 
edly will be secured. Further information will be given in a general 
circular-which will soon be issued to all the members. 

Applications for membership must be indorsed by two active members 
and be received by the Secretary on or before October 5th, as if re- 
ceived later than that they cannot be constitutionally acted upon at this 
next meeting. Write to the Secretary for blanks and full information. 

Questions for the Question Box should be sent to the Secretary as 
early as possible, as each one will be referred to some member, who will 
lead discussion on it, and so it is very desirable that sufficient time be 
given for proper investigation of the subjects. 

In a few days the Secretary will send out the annual due bills, and it 
is hoped that the members will make their remittances promptly, by 
check or postal money order, payable to the American Gas Light Asso- 
ciation, and not leave the matter till the meeting, as the collection of 
dues at that time causes very much hard work for the Secretary, which 
could be to a large extent avoided if remittances were sent by mail. 

The Committee of Arrangements are busily engaged in the prepara- 
tions for the meeting, and further notice will be given as the details of 
the programme are finally decided upon. 

‘ Respectfully, A. B. Suarer, Jr., Secretary. 








[OFFICIAL NOTICE.] 
September Meeting, Society of Gas Lighting. 





OFFICE OF THE SECRETARY, August 29th, 1895. 
The September meeting of the Society of Gas Lighting will be held at 
the Arena, No. 39 East 31st street, New York, on Thursday, the 12th 
inst., at 3 P.M. Frep. 8S. Benson, Secretary. 








BRIEFLY TOLD. 


: GEER CP ae 
OPPOSED TO A CONCERTED EXHIBITION OF GAS APPLIANCES.—Last 


_| week we reprinted a circular, prepared by and issued under the direc- 


tion of the Committee of Arrangements for the 95 meeting of the Am- 
erican Gas Light Association, which called for a positive expression of 
opinion from those who received it as to whether, in the receiver’s judg- 
ment, a concerted exhibition of gas appliances at the Philadelphia meet- 
ing of the American Association would be in the line of good policy or 
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not. In brief comment on the lines of the circular we gave our answer, 
which was unreservedly in the affirmative, being led to that conclusion 
from the certain knowledge that nothing other than good to the exhib- 
itors and to the inspectors of the exhibits could result from such an ex- 
hibition. Nor is there any undue positiveness in the remark that our 
knowledge in this respect is certain, since in the past we have had in- 
quiries, from those who looked over and through exhibitions of the 
nature proposed—exhibitions, too, that were seemingly quite meager, if 
not sparse—respecting some particular appliance on show, the general 
feature of which remained in the inquirer’s mind, while the details 
thereof were indistinct to him, the inquiries being made months after 
the display was ended. In fact, what we would attempt to prove, keep- 
ing in mind the rush and glitter which attend the progress of a conven- 
tion of the usual type, is that gas appliance exhibitions, whether they 
are held in connection with an Association meeting or even as an ad- 
junct, say, to a demonstration lecture by a single gas company on the 
merits of gas for cooking or heating, are in the long run fruitful of 
results ; for the onlooker, when he returns to his field of ordinary work, 
oftentimes encounters a condition the perplexity of which may be solved 
to his and his customer’s satisfaction through the agency of something 
that the former saw at the gas appliance exhibition, at——-, in——? 
However, the Committee of Arrangements for the current meeting have 
appealed to the representative makers of gas appliances, in a manner 
straightforward and impartial, as per their circular of last August, and 
we are unfortunately compelled to report that the answers to their in- 
quiries were in the negative by a large majority. This result of their 
interrogatories puts a concerted exhibition under the auspices of the 
Committee out of court ; but there still remains a ray of hope in the 
knowledge, and we say so advisedly, that even a ‘“‘disconcerted” ex- 
hibition may be made, the participators in which may count to any 
reasonable extent on the help of the Committee to assist them in putting 
their wares before the visitors in a fashion that will be acceptable to 
those who will be in Philadelphia in October next anxious to note what 
advances in gas cookers and heaters have been brought about by the 
designers thereof during the ‘slow season.”” To us it looks that the 
manufacturers of this class of goods, even though the manufacturers 
thereof need not necessarily be of the greatest ‘‘ popular fame,” should 
be able to make a pretty good ‘‘disconcerted” exhibition. Mr. F. H. 
Shelton, Chairman of the Committee of Arrangements, Drexel 
Building (Room 813), Philadelphia, Pa., will attend to any inquiry on 
the exhibition account. 





THE CONSOLIDATION SCHEME AT NEWARK, N. J., 18s ACCOMPLISHED. 
—The combination of the gas interests of Newark has been perfected, 
. according to the scheme the details of which have heretofore been made 
known in the JourRNAL. The capitalization of the new concern has 
been adjusted at $5,000,000—$4,000,000 of bonds and $1,000,000 pre- 
ferred stock. The officers named are: Directors, Stephen H. Condict, 
George B. Jenkinson, John L. Blake, Chas. A. Lighthipe, Henry C. 
Kelsey, George E. Halsey, E. L. Joy, Henry Powles and Andrew Kirk- 
patrick ; President, John L. Blake ; Vice-President, Stephen H. Con- 
dict ; Secretary, Clarence L. Nelson ; Treasurer, Robert B. Hathorn. 
The Trustees on behalf of the bondholders are Messrs. Eugene Vander- 
pool, Marcus L. Ward and Andrew Kirkpatrick. It is not at all un- 
likely that some change in this list will be made at the annual meet- 
ing of the Citizens Company, which takes place next February; for the 
Citizens Company virtually controls the merged Company, through its 
holding in the stock securities thereof. It is useless to express here re- 
grets at the changed condition of gas affairs in New Jersey’s greatest 
city, since the proprietors of such interests know, and know to the let- 
ter, how best to further them ; still it remains the simple fact that the 
old Newark Company, with its record for probity and courage, is not 
singly of itself to-day. 


Nores.—Press despatches, dated the 4th inst., bring the news of a 
distressing accident on the works of the Providence (R. I.) Gas Com- 
pany, through which five workmen lost their lives. The details are so 
mixed that it is only certain to say now that they were asphyxiated by 
escaping gas. We hope next week to have an authenticated account 
of the unfortunate happening.——Mr. L. H. Humphrey has been elect- 
ed to the vacancy in the Board of Directors of the Warsaw (N. Y.) Gas 
Light Company occasioned by the death of Mr. Augustus Frank.——_We 
are not over-addicted to parading the worth that is of us, but we cannot 
forbear from repeating the following, just to hand, from Mr. C. H. 
Dale, President of the Peerless Rubber Manufacturing Company, of 
this city: ‘‘ We are very much pleased with the results of our adver- 
tisement in your JOURNAL; in fact, the results have been very flatter- 

.ing indeed,” 





On the Illuminating Value of the Various Constituents 
of Coal and Oil Gas, and the Conditions Necessary to 
Produce Incandescence. 

—_--— 
[A lecture delivered by Prof. W. Ivison Macadam before the North of 
Ireland Association of Gas Managers | 


The subject which I have chosen for my lecture to you is one which 
is at the present time receiving very considerable attention ; and the 
theories advanced are so widely different, that it becomes a matter of 
difficulty to follow the many workers. } 

The substances present in illuminating gas, whether made from coal 
or oil, may roughly be said to be methane or marsh gas, unsaturated 
hydrocarbons of the olefiant gas type, a small proportion of benzol type 
bodies, the two oxides of carbon (carbonic anhydride and carbonic acid 
and carbon monoxide), hydrogen, oxygen and nitrogen, etc. Of these 
bodies, nitrogen and carbonic anhydride are not combustible ; carbon 
monoxide and hydrogen give non-luminous flames, and the remaining 
substances are combustible, yielding more or less luminous flames. The 
proportion in which these substances are present varies greatly. The 
unsaturated hydrocarbons, for instance, may be present in oil gas to 
the extent of from 20 to 40 per cent.; while in coal gas the proportion 
may fall as low as 5 to 10 per cent., or in some few cases run up to 15 
or 18 per cent. 

As illustrating the composition of coal gas, I quote the following an- 
alysis : 

London Gas (Thwaite). 





Per Cent. 
Unsaturated hydrocarbons..............- 3.84 
SEED SAE De RE PELE ey AEE 1.04 
SER OCT BS REET OE EP 35.63 
Carbonic anhydride...........scecsseses 1.41 
CE ROTI, oid. i voce edness tenvenss 6.15 
IM d'gn thin ckts cedkehaescneasakules 47.73 
MI aS oie Vein ww daeis'nn bed ba ene ceewe 0.30 
Pec ius ha ca gues cncicdtanyeeave’s 3.90 

100.00 


This gas would probably run about 12-candle power for each 5 cubic 
feet. Of course, these figures vary greatly with the coal employed in 
its manufacture, as will be seen from the following analysis of London 
gas of 12 and 20-candle power : 








London Gas.' 
12-Candle Power. 20-Candle Power. 

Unsaturated hydrocarbons, etc.... 3.8 13.0 
ME MUN sis. Se cca ssc anccesee cess 39.5 50.0 
Carbonic anhydride............... 0.6 0.1 
Carbon monoxide............... pa 2 6.8 
CEE ec ccvcccecdoenes cs keene 46.0 27.7 
RS con ncccccy enc eedevseches 0.1 0.0 
PO LS hong Mea cdeiac: wacsents 0.5 0.4 
MOM eR Neus veek. .e ¥k96b0a's 2.0 2.0 

100.0 100.0 


The temperature at which the coal has been retorted also alters the 
composition as well as the yield of the gas. This is shown in the fol- 
lowing table, given in ‘‘ Thorpe’s Dictionary of Applied Chemistry ”’ : 


Newcastle Coal. 


Gas per ton of coal, cubic feet..... 8,250 9,692 12,006 
Illuminating power, candles..... 20.59 17.80 15.60 
Per Cent. PerCent. Per Cent. 
Unsaturated hydrocarbons........ 7.55 5.83 4.51 
UMN NES Sc rba ss casings eed bikes 42.72 34.50 30.70 
Carbon monoxide................ 8.72 138.50 13.96 
ES, Wb dedc Koda cevecdavelres 38.09 43.77 48.02 
5 Ee See re eer ern ere 2.92 2.40 2.81 


These results are perhaps better understood when they are calculated 


to the cubic foot of each gas produced per ton of coal. They are: 
Unsaturated hydrocarbons........ 622.9 565.1 541.5 
TD 6 a6 oe dnd hate ck SieRES 3,524.4 3,344.1 3,685.8 
Carbon monoxide....... ........ 719.4 1,211.6 1,676.0 
Co Ri CR Rey fe paar 3,142.4 4,242.6 5,765.3 
PN aia ces S LAT Ps Ieeens 240.9 329.6 337.4 


Lewes gives the following lighting value of various carbon and hy- 
drogen compounds per 5 cubic feet burned : 








1, ‘“‘ Chemistry as Applied to the Arts and Manufactures,” Mackenzie, 
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PRM pis occdveseenes 5.2 candle power. 
EN SiS 05 0 b0s sR ened ae 35.7 Bis 
WONG ccc caetocdenees cs 56.7 na 
RI 2 Sess He Hee SS 70.0 “3 
NG sf site s'¢cin enim ee 123.0 ss 
Acetylene ......... temenas 240.0 “ 


These results, while comparative, are not those obtained in every case, 
but will vary with the apparatus employed asa burner. Thus, 5 cubic 
feet of the same gas have yielded me from 25-candle power to 61.95- 
candle power. 

The pressure at which the gas is passed to the burner is one of the 
most important factors in deciding the illuminating value obtained 
from the gas. Thus, 5 cubic feet of a gas gave me, when burned at 
18-10ths pressure, only 11.14-candle power ; while the same gas, from 
the same burner, at 5-10ths pressure, gave 20-candle power. The effect 
of pressure has long been recognized by burner manufacturers ; and it 
has been very fully worked up by Mr. Hislop, of Paisley, and others. 
The various devices employed to this end are well known. They con- 
sist of double burners, end to end, choked by gauze discs ; and, best of 
all, by means of regulators attached to each burner. Theolder double 
burners were not choked, and the two burners were generally of the 
same bore. Now the burners are both choked, and the lower burner is 
very much smaller in bore than the upper. This device lowers the 
pressure at the point of ignition, and greatly increases the luminous 
value of the gas. Of the regulator burners, the best I know are those 
made by Messrs. Peebles & Co., of Edinburgh. They are necessarily 
dearer than the simple varieties, but the regularity of consumption and 
light value fully repays the increased cost. 

When we desire to consider the changes which occur in the compo- 
sition of the gas during combustion, we enter a more difficult field. 
The light obtained may be due to substances contained in the gas itself, 
or it may be due to a foreign body introduced into the flame. In this 
last case, the gas is mixed with air before combustion, so as to produce 
a non-luminous flame ; and this is then allowed to impinge on the body 
to be rendered incandescent, while certain substances which, when 
burned under ordinary conditions, yield non-luminous or nearly non- 
luminous flames, may be made to give luminous flames by subjecting 
them to pressure. It is generally accepted that luminosity is usually 
due to the presence of solid particles in the flames, which, when heated, 
give off light. Professor Frankland has,’ however, shown that it is 
possible to obtain light from heated dense hydrocarbons ; but we shall 
wait for further experimental proof before accepting the theory that the 
luminosity of coal gas is due to this cause. 

The general explanation given in text books as to the changes taking 
place in an ordinary flame is that there are three distinct zones—the 
first or inner zone, largely caused by the pressure of the issuing gas, 
and consisting of unburned gas; the second, or luminous zone, in 
which the hydrogen is burned into water, and the heat developed dur- 
ing this change rendering the carbon incandescent; and the last, or 
outer zone, one in which the carbon is converted into carbonic anhy- 
dride. As no solid is present in this zone, it is non-luminous. This ex- 
planation has a great advantage—it is simple ; unfortunately, it is also 
grossly inaccurate. The Bunsen jet is explained as being similar to the 
ordinary jet, except that the luminous zone is wanting. 

Professor Smithells, of Leeds, who has done good work on this sub- 
ject, has at the same time shown that these explanations are wrong, and 
that they are not even warranted when considered alongside of Sir 
Humphry Davy’s original statement. Smithells started his experiments 
by watching the gradual development of a flame obtained from a very 
small amount of combustible. The small flame thus obtained is prac- 
tically non-luminous, and consists of a hollow, bmght blue cone sur- 
rounded by a lilac colored border. When more gas is turned on, a 
luminous spot is formed, which, as the quantity of gas is increased, be- 
comes more and more developed. The original inner cone now forms 
a small fraction of the whole flame, and constitutes the blue region. 

If, instead of starting with a non-luminous flame,we commence with 
a luminous jet, and gradually admit air, the same series of changes are 
noticed ; but, of course, in the reverse order. From these experiments, 
Smithells concludes that there is no essential difference between an or- 
dinary luminous and the non-luminous flame—that the non-luminous 
flame may be considered as a gas air flame with the blue and non-lumi- 
nous regions at a maximum, and the yellow luminous regions at a 
minimum ; while the luminous flame is to be regarded as a gas air 
flame with the blue and non-luminous parts at a minimum, and the 
yellow luminous region at a maximum. 

When air in excess is passed into the Bunsen flame, it ‘‘strikes back.” 
Smithells has devised an instrument to show this process, and to de- 


lengthened by means of a glass tube, and the excess of air is gradually 
admitted, it is noticed that the process of ‘“‘ striking back ” takes placein 
two stages. First, the inner cone passes down the tube; then the outer 
portion. When working with a plain tube, it is difficult to regulate the 
process so as to arrange that the two cones will be retained in the tube 
for a lengthened period. By introducing a glass rod into the center of 
the glass tube, however, the upward current of gas is retarded, with the 
result that, when air is admitted in excess, the inner cone is stopped at 
the apex of the rod. 

A still better method consists in making a constriction in the tube, 
or by the use of two tubes one inside the other. By the last method, 
especially, the flame can most readily be split into two, and the pro- 
ducts of combustion of the two parts can be separately obtained for an- 
alysis. By these means Smithells has shown that the blue region is 
one of incomplete combustion, in which carbon monoxide, carbonic 
anhydride, hydrogen and water are the chief substances produced ; 
while in the outer part the hydrogen and carbon monoxide are burned 
to carbonic anhydride and water. His experiments, therefore, show 
that carbon is first oxidized and the hydrogen set free, to be afterward 
consumed in the outer envelope. This is, therefore, directly opposite 
to what was held in the older theory. 

Lewes, who, as you know, has done much work on this subject, holds 
that the hydrogen diffuses to the outer part, and is there burned. The 
methane also diffuses, though more slowly, and is consumed in the out- 
er part. The combustion of these bodies raises the temperature of the 
flame to 500° C., and gradually upwards to 1,000° C. At this tempera- 
ture, the olefines are converted into acetylene and hydrogen. If the 
temperature does not rise above 1,000° C., the acetylene polymerizes 
into beuzol ; but should the heat rise-to 1,200° C., it is split up into car- 
bon and hydrogen. The combustion of the hydrogen then raises the 
carbon to a state of incandescence, and produces the light. The diffi- 
culty of accepting this theory lies in the fact that neither Lewes nor 
Smithells, nor any other worker so far as I know, has been able to dem- 
onstrate the presence of more than a trace of acetylene in the products 
of the inner zone. Acetylene is a colorless gas with a decidedly garlic 
odor, and burns with a very smoky and highly luminous flame. It is 
produced in large quantities when carbide of calcium is placed in water. 
The carbide is formed when chalk or lime, mixed with carbon, is 
fused in an electric furnace. There is no difficulty in producing the 
substance, and if a demand for the body sprang up, doubtless it could 
be readily produced at a moderate cost. The plant to manufacture 
acetylene from the carbide need not be costly, and the process is simpli- 
city itself. Unfortunately, however, the gas is practically useless as an 
enricher ; and this fact alone is sufficient to condemn the process for 
large works. For smaller services, as in country houses, or for railway 
purposes, it may yet be found useful. 

Various attempts have, from time, been made to introduce into the 
outer zone of the ordinary flame solid bodies which might be raised to a 
state of incandescence, and so utilize this non-luminous area. Scholl's 
platinum plate was a step in this direction. None of the patents have, 
however, been successful so far. In 1868, Hogg, of Edinburgh, took 
out provisional protection for a process to render platinum cones incan- 
descent. He, however, did not carry out his patent, and it was re- 
served to the Welsbach Company to bring the idea to a successful issue. 
They work with a burner which is essentially a Bunsen burner, into 
which a slight excess of air is drawn. The openings by which the gas 
passes into the tube are very small, and the amount of gas is therefore 
comparatively small. The gas is burned to complete combustion, and 
the heat so obtained is used to raise to incandescence a cone made of va- 
rious oxides of metals and other bodies. 

The apparatus is made in three different sizes—known as the ‘‘S,” 
‘“‘C” and ‘*D” burners. I have tested the two first of these sizes, and 
the results show that in the case of ordinary burners the best results for 
the gas burned are yielded by the larger sizes. Working with a gas 
which, when tested with ordinary burners, was equal to 25-candle power 
for each 5 cubic feet consumed, or to 5 candles per cubic foot, I ob- 
tained from the ‘‘S”’ burners a light equal to 10.66 candles per cubic 
foot, or 53.30 candles per 5 cubic feet. The ‘‘C” burner gave 21.25- 
candle power per cubic foot, equal to 106.25 candles per 5 cubic feet. 
The consumption of gas with the ‘‘S” burner was 3 cubic feet, and with 
the ‘‘C” burner, 3.2 cubic feet. 

Tested with high-class oil gas, there was a heavy deposit of carbon on 
the mantle, which quickly destroyed its efficiency. By reducing the 
quantity of gas passing through the burner, and increasing the quan- 
tity of air, the Company have produced a fairly good oil gas consumer. 
With 1.8 cubic feet of an oil gas which, when tested in the ordinary 





monstrate what actually happens, When the tube of the Bunsen is 


way, was of 56,60-candle power per 5 cubic feet, I obtained a light 
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equal to 83.30-candle power per 5 cubic feet. For oil gas, however, the 
Company will yet require to modify their burners. 

That a still greater result can be obtainec from the gas, isshown bya 
modification of the Welsbach burner made by Mr. W. Penman, C.E., of 
Edinburgh. Mr. Penman’s burner was constructed for photographic 
lantern work, and its peculiarity lies in the introduction of a very 
slight proportion of oxygen into the flame itself. By this simple addi- 
tion, a-gas of 5-candle power per cubic foot, which, with the ordinary 
Welsbach ‘‘C”’ burner, gave 12.39-candle power, was raised by Pen- 
man’s burner to 18.81-candlé power ; or, in other words, for every can- 
dle power given by the ordinary burner, the Welsbach gave 2.47 can- 
dles, and the Penman 3.76 candles. This burner burns oil gas splendid- 
ly. Working with oil gas of 12-candle power per cubic foot, and which 
without oxygen gave 16.25-candle power, I got 67.64-candle power, or 
equal to 338.20-candle power per 5 cubic feet. This is, therefore, very, 
much higher than even the extraordinary results obtained with acety- 
lene. 

Penman’s burner having been manufactured purely for photographic 
lantern work, the oxygen was only introduced in front, and a platinum 
plate is placed behind. Lately I have been working with a burner 
built on the same principle, but with an oxygen feed all round. My re- 
sults are satisfactory ; but, as they are not yet completed, I do not de- 
sire to quote them. a 

In the preceding remarks I have endeavored to place before you as 
simply as possible the results of the latest researches. They show that 
gas need not yet ‘‘ throw up the sponge” in favor of electricity or any 
other illuminant. How far we may yet compel gas to yield us still 
greater illuminating value, must rest with the future. Even ‘‘second 
sight” cannot soar to the heights of possibility. 
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Means of Preventing Electrolysis of Buried Metal Pipes. 
. ——$—< 
[By Mr. Isaiah H. Farnham, in Cassier’s Magazine. | 

Last year there was read before the American Institute of Electrical 
Engineers, in New York and Chicago, a paper entitled ‘‘ Destructive 
Effect of Electrical Currents on Subterranean Metal Pipes.’’ So numer- 
ous and recent had been the examples of pipes destroyed by some 
‘* mysterious agent,”’ sometimes attributed to the true cause, but more 
frequently to some new and unexplainable action, that the scientific 
public was quite ready for the facts and suggestions set forth in the 
paper, and, as a natural consequence, the latter was given a wide cir- 
culation in scientific and semi-scientific publications. 

In order to make clear the connection between that paper and this, 
the conclusions reached in the former should be repeated here. They 
were : 

1. All single trolley railways, employing the rails as a portion of the 
circuit, cause electrolytic action and consequent corrosion of pipes in 
their immediate vicinity, unless special provision is made to prevent it. 

2. A fraction of a volt difference of potential between pipes and the 
damp earth surrounding them, is sufficient:to induce the action. 

3. Bonding of rails, or providing a metallic return conductor, equal 
in sectional area and conductivity to the outgoing wires, is insufficient 
to wholly prevent damage to pipes. : 

4: Insulating pipes sufficiently to prevent the trouble is impracticable. 

5. Breaking the metallic continuity of pipes at sufficiently frequent 
intervals is impracticable. 

6. It is advisableto connect the positive pote of the dynamo to the 
trolley lines. 

7. A large conductor, extending from the grounded side of the dyna- 
mo, entirely through the danger territory and connected at every few 
hundred feet to such pipes as are in danger, will usually insure their 
protection. 

8. It is better to use a separate conductor for each set of pipes to be 
protected. 

9. Connection only at the power station, to water or gas pipes, will 
not insure their safety. 

10. Connection between the pipes and rail, or rail return wires, out- 
side of the danger district, should be carefully avoided. 

11. Frequent voltage measurements between the pipes and earth 
should be obtained, and such changes in return conductors made, as 
the measurements indicate. 

A great deal of discussion upon the general subject has since appeared 
in print. It is not the writer’s object here tooccupy space with a lengthy 
discussion of the facts and views of other writers, but rather to describe 
a new plan or method for minimizing the danger of electrolysis in cities 
and towns where single trolley electric railways are operated. Before 
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doing so, however, it seems desirable to point out a few errors which 
appear to exist in the minds and writings of some, and which may tend 
to retard the efforts or impair the results of efforts put forth to prevent 
this new danger to so important a factor in municipalities as the water, 
gas and electric systems. 

The error to which attention is first called is ‘that careful bonding of 
the rails will prove a sufficient remedy.” The importance of good 
bonding is great ; but no amount of bonding will wholly prevent a por- 
tion of the railway current from taking the earth and pipes buried 
therein, on its return to the station ; such current as reaches the pipes, 
small though it may be, will cause the action, unless means be taken to 
prevent its leaving the pipes for moist earth. The illustration on this 
page shows the danger of evensmall currents. It was reproduced from 
a photograph of underground telephone cables which were destroyed in 
Lowell, Mass., in the United States, within a few months, where the 
electric pressure between the pipe and surrounding earth was found to 
be less than 4 volt, indicating a comparatively small flow of current. 














Fig. 1.—What Electrolysis will do with Telephone Cable Coverings. 


The second error lies in a proposed plan of joining the pipes to the 
rails at frequent intervals throughout atown. This has been thought 
to be a remedy. Such treatment would reduce the action upon the 
pipes in the district near the power station, but would increase it in 
other portions of the city. Such a system would prevent any passage 
of current from pipes to rails through the earth as a medium, but it 
would cause electric currents to leave the pipes for the earth in localities 
distant from the power house, returning to them again near the source 
of power, very much as the current now leaves and returns to the rails 
in railway systems of usual construction. 

The third error is to be found in the assumption ‘‘ that the danger ex- 
ists only in large cities, or where the railway construction is unusually 
bad.” Fig. 5 shows the destruction of an iron pipe which occurred in 
Rockland, a small city of the State of Maine, in the United States, where 
not more than six cars are ever in operation at one time. It should be 
remembered, also, that in the city of Boston, where damage to telephone 
cables has in the past years been considerable, the return conductors 
are comparatively large and well arranged. Besides the bonding of 
rails, a very large return wire follows back between the rails, this wire 
being in some streets 43-inch in diameter ; in other streets it is composed 
of three or five 4-inch copper wires, placed side by side. Add to these 
conductors other heavy returns placed upon the poles and connecting 
with the rails at every ten poles or thereabouts, and the sum will indi- 
cate what care has been exercised to reinforce the conductivity of the 
rails. In fact, we are told the return copper in Boston amounts to 70 
per cent. that of the outward conductors. 

Notwithstanding such a system of rail and copper returns, a current 
of 500 amperes is taken from the lead sheath of telephone cables in the 
vicinity of the principal power house in that city—good evidence, cer- 
tainly, that good construction, as the term is ordinarily used, will not 
wholly retain the railway current upon the railway system of con- 
ductors. 

Another error is the suggestion which has been adyanced that “it is 
impossible to tell, with any degree of certainty, whether or not a ser- 
iously corroded pipe has been subjected to electrolytic action, or simply 
to chemical corrosion due to moisture, salts, acids, etc., found in the 
earth.” This notion has, in‘some instances at least, led the officers of 
water companies and gas companies to the false conclusion that electric 
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currents are ‘‘ fickle,”’ lawless manifestations, especially when encoun- 
tered in the earth ; therefore, it must be useless to search for electro- 
lytic troubles or to attempt any remedy or prevention. 

A pipe removed from the spot where it was corroded and presented 
to the electrician or chemist, with no further facts than its appearance, 
will, it must be granted, yield no certain or satisfactory proof of the 
cause which destroyed it; but, fortunately for practical purposes, we 
may with certainty determine whether or not such a pipe, when in its 
normal position and under its working conditions, is being electrolyzed 
or even in danger of such action. The determination is made by taking 
voltage measurements between the pipe in question and the damp earth 
immediately surrounding it. Such measurements may be conducted 
with precision by any intelligent electrician, with the aid of a good 
yoltmeter and two wooden rods, in the lower ends of which are brads 
connecting with leading wires to the voltmeter. Where the pipes are 
found to be positive to the earth in which they rest, electric current 
will certainly flow from the pipes to the earth, and where the flow is in 
that direction electrolysis is sure to result. 

While it is true that the amount of current flowing is the measure of 
the rapidity of the action, and that the voltmeter measures the pressure 
rather than the amount of current flowing, it is also a fact that the 
voltmeter proves to be a better instrument than the ammeter for deter- 
mining whether or not there is a flow of current and in which direc- 
tion it passes ; and this knowledge it is important to procure in dealing 
with the question of prevention or remedy. The determination is 
easily within reach of all, and that, too, before the bursting of the 








Fig. 2.—Making Voltage Measurements at a Cable Subway Manhole. 


pipes brings the matter to notice too late for remedy. Fig. 2 demon- 
strates the ease with which potential measurements are made upon 
electrical cables at manholes in the street. 

Having referred to the method of preventing electrolysis which has 
been employed on a portion of the pipes in Boston and in some other 
American cities for several years, and to some of the ereoneous ideas 
on the subject, we may now present the outline for another method of 
minimizing the danger. No description of this plan has ever before 
appeared in print. It is furthermore attractive as lying entirely within 
the power of the railway companies to adopt. It is not excessively ex- 
pensive, and it does not involve connections with other companies’ 
property, nor the mutual co-operation of cities or corporations. By this 
method the tracks of the railway will also be preserved from electro- 
lytie action. 

In order to bring the principle clearly before the reader, the writer 
would call attention to a fact generally known but often ignored. In 
all cities where electric railways operating the single trolley system are 
in use, and especially where trouble from electrolysis has been discov- 
ered, it is found that the earth in one section of the city has a different 
electrical condition from that in certain other sections. If an insulated 
wire, having included in its length a suitable galvanometer or voltme- 
ter, is extended between a ground plate located near the railway power 
house and another ground plate located a mile distant from the first 
plate, as shown in Fig. 3, a difference of potential will be found to ex- 
ist between these plates. If the dynamo is connected with its positive 





pole to the trolley, the ground plate situated at the greater distance 
will be positive to the plate near the power house. 
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Fig. 4.—An Iron Water Pipe after a Few Weeks’ Exposure to Electric Railway Currents. 


Some of the fire underwriters recognize this difference of potential as 
a danger, and they attempt to rule against it. The writer has known 
such difference of potential to reach 50 volts and more. The earth in 
the distant territory is, so to speak, saturated with positive electricity, 
while near the station it is being ‘‘ pumped out” or made negative by 
the dynamo. This want of a level, or balance, in the electrical condi- 
tion of the earth, leads to a flow of the current from the higher to the 
lower electrical level, much as would occur if water should replace the 





Fig. 5.—Another Example of Electrolysis. 


electricity. In flowing, the electricity finds its way into pipes and ca- 
bles, and, on leaving them at the lower level, causes the electrolytic ac- 
tion. 

Fig. 6 will, by analogy, fairly illustrate this want of electrical bal- 








Fig. 6.—Diagram Illustrating the Want of Electrical Balance in the Earth. 


ance or level in the earth. The line A represents the surface of the 
earth ; B the surface of a flood of water produced by a heavy rain, and 
flowing to a low plane where a pump is drawing the water from the 
earth in a limited district. 

If, now, we can preserve a level or balance in the electrical condition 
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throughout the city, or, in other words, prevent a difference of poten- 
tial, there will be no disposition for a current to flow from one portion 
of the city to another. It is the purpose in the plan now proposed to 
accomplish this equalization of potential as nearly as possible. To 
illustarte by the water analogy, Fig. 7 shows the flood of water being 











Fig. 7.—Diagram Illustrating an Example of Electrical Balance. 


pumped from many points on the surface of the earth by pipes of prop- 
er size, so that there is substantially no difference of water level, and 
therefore no flow from one distant point on the earth to another. A 
comparison of this figure with the one above it will render the point 
clearer. 

As may be anticipated by a study of the principles already set forth, 
the new method consists in extending from the negative or rail side of 
the dynamo an insulated return wire, either on poles or underground, 
throughout the entire length of the railway, including all cross town 
or branch tracks. This return wire is to be of such size as to properly 
carry the current and to maintain the return path at a comparatively 
low resistance. For a track extending 3 miles in any one direction from 
the power house a No. 0000 copper wire would give a resistance of but 
1 ohm from the most distant point. Two such wires, about } inch in 
diameter each, would not seem excessive in cost, and would render the 
maximum resistance but 4 ohm from car to power house. 

In large railway systems a still heavier main return may be em- 
ployed. From this general return wire or system of wires frequent 
connections would be extended to the track system, say one at every 
other pole (200 feet). Let: these connections between the general return 
wire and the rails be of such size, or shape, as to cause the resistance 
from the rail at the nearest point to the power house to be the same, no 
more nor less, than from the most distant rail connection to the power 
house ; that is, with such a system, if the resistance of the circuit from 
the rail, 3 miles distant, to the power house is $ ohm, the resistance from 
any other point along the route of the track shall also be 4 ohm to the 
power house. Allow no ground connection on the dynamos, and no 
direct connection to the rails without the proper resistance. Fig. 8 
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Fig. 8.—A System with which Electrolysis of Buried Pipes is Avoided. 


roughly represents such a system. It should be understood that the 
rails are to be suitably bonded under this, as other systems using the 
rails for a portion of the electric circuit. 

If, now, we imagine an approximately uniform distribution of cars, 
there can be no rise or fall of potential in the earth except at the very 
limited areas between the several points where the rails are connected 
to the general return wire system. Cars are not, of course, equally 
distributed over a city, and, therefore, perfect results cannot be reached 
by carrying out this plan, but to adopt it is certainly working in the 
right direction, and as the distribution of cars approximates uniformity, 
the advantages of the system will approach the maximum. On the 
other hand, with the present usual manner of connecting the return 
wires to the tracks there never can be a condition where a difference of 
potential will not exist between different sections of a city, no matter 
how nearly perfect the rail system is constructed as a return conductor, 
and, therefore, there can be no elimination of current passing from a 
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currents pass through the earth, pipes are brought into the path, and 
constitute a portion of the electric conductor with all the possibilities of 
electrolysis wherever, from a poor joint or for other reasons, the cur. 
rents leave the pipes for the damp earth on their way to the negative 
side of the dynamo. 

This system of returning the railway current will accomplish several 
desirable ends. 1. It will allow but very little current to enter the 
earth and flow therein. 2. The current through the earth being min- 
imized, electrolysis will to that extent be prevented. 3. Having by 
this means reduced the danger of electrolysis to small proportions, it 
will be comparatively easy to take care of the remaining danger, if 
such be found, by resorting to the means described in the previous 
paper. 4. In addition to practically overcoming the dangers of elec- 
trolysis, the annoyance to telegraph, telephone, burglar alarm and 
other grounded circuits, due to difference of potential in different sec- 
tions of a city, will be incidentally removed. 

The equi-potential return system just described has so far been tried 
in a New England city as to indicate practically that the benefits 
claimed for it may be confidently expected. There are no patents 
which will interfere, as the writer understands it, with the use of either 
system here referred to or described, for preventing electrolysis of un- 
derground pipes and other metal bodies. Railways, cities and corpor- 
ations are at liberty to avail themselves of the results of many experi- 
ments, tests and practical experience briefly referred to here. 








Mr. Frederick Siemens on Illuminating Gas for Heating 
Purposes. 
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{Translated by Mr. F. B. Badt for Engineering Magazine. | 


There is hardly any more important and more difficult question to 
be solved than the rational heating of dwellings, This is evident from 
the fact that, though many systems and constructions have been ap- 
plied, not one exists which meets all the requirements. 

A heating appliance must be cheap, not only as to first installation, 
but especially as to operating expense ; it must be easy to attend to, 
and must not require any intelligent attendance, and, above all, it 
must be agreeable and not detrimental to the health. Furthermore, it 
must be easily regulated, preferably by an antomatic device, and must 
not cause any nuisance outside ; for instance, it must not evolve any 
smoke—that being very often the cause of complaints in otherwise 
good heating installations. 

How are these requirements met in practice? The first installation 
is too expensive in most of the central heating systems, which show 
lesser or greater deficiencies according to the system employed. The 
hot air heating system has a very disagreeable effect on the organs of 
respiration, for the reason that the air is hot and dry ; from a hygienic 
standpoint, therefore, it is to be condemned, because the air which we 
breathe should be cool and nearly saturated with moisture. On the 
other hand, the existing systems are too expensive in operation, as, for 
instance, the English grate, which probably best meets the hygienic 
requirements in a dwelling, but which vitiates the air of the neighbor- 
hood—at least in large cities—with the escaping smoke and other prod- 
ucts of combustion. The English grate heating system is very expen- 
sive on account of the large waste of fuel, and because it makes neces- 
sary a continuous care of the grate ; in other respects it is agreeable 
and comfortable, mainly because only radiating heat is employed, 
similar to the heat from the sun, which is certainly the most agreeable 
and hygienic heat. Heating by large porcelain tile stoves is cheap, but 
from a hygienic point of view it is bad, as almost no radiating heat is 
obtained. The convection of heat by means of these large, moderately- 
heated porcelain stoves is effected in the main by the circulation of the 
air, as the air in the room rises against the heated surfaces of the stove 
and falls against the cooler walls of the room. 

The advantage of the porcelain stoves consists of the moderate de- 
gree to which the surfaces of the stove are heated, but from a hygienic 
point of view this mode of heating must be condemned, because the 
effect is about the same as that of the hot air system. The circulation 
of the air, as described, heats the air of the room, which in the English 
grate system the radiating heat leaves the air of the room cool, but, on 
the other hand, héats the walls and all the objects in the room in ex- 
actly the same manner as the sun heats everything in nature. Another 
very uncomfortable, but simple, method of heating is by means of the 
so-called ‘‘ Cannon” stoves. These stoves are usually made of iron ; 
they get very hot on the outside, and therefore radiate much heat ; they 
act less by heating the air than by radiation, but they vitiate the air in 
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permits the poisonous gas of combustion (for instance, carbonic acid 
gas) to pass through it; besides the air in the room rises against the 
hot surfaces of the iron stove as in the case of the porcelain stoves ; | 
only the air gets heated to such a degree that it burns and carbonizes | 
many particles of dust composed of organic substances always preva- 
lent in air. This causes a highly disagreeable odor, which will always 
be found where stove surfaces heated toa high degree are exposed to 
the air of the room. 

I classify under the heading ‘‘ Cannon ” or “‘ Iron Stoves” all stoves 
whose external surface is heated to more than 212° F. These iron stoves 
exist in innumerable types, and are made under many systems, but 
are usually employed only as makeshifts, it being unbearable to any 
human being to breathe for any length of time the half burned and 
singed organic matter contained in the air. 

It can be easily seen that the temperature of the surface of a stove 
should be kept below 212° F. This is the reason that in all countries 
with cold and long winters, where the necessity for heating apparatus 
is the greatest, the large, moderately-heated porcelain stoves are gen- 
erally used ; while in countries with moderate winters the iron stoves 
prevail, because heating apparatus is used rather exceptionally. In 
all central heating systems the low pressure steam heat is preferred, 
although the first cost and the operating expenses are comparatively 
high on account of the large heating surfaces needed. The air under 
system is more agreeable and healthful than in cheaper installations, 
which operate with smaller heating surfaces and higher tempera 
tures. 

I might go into still more detail in these comparisons, but I assume 
that Ishall be readily understood when I say that, for heating dwel- 
lings, the ideal apparatus is one which generates a large amount of ra- 
diating heat, but exposes only very moderately heated surfaces. This 
leads me to the consideration of the regenerative gas stove, which was 
constructed to meet these ideal conditions. As a common gas flame 
does not radiate over 30 per cent. of its heat, I increase this percentage 
by using an intensely white regenerative gas flame, similar to that used 
for lighting purposes. Such a flame radiates, on account of its much 
higher temperature, at least twice as much heat as does the common 
gas flame ; however, the escaping products of combustion of the very 
hot flame convey less heat to the stove, because the regenerator absorbs 
most of the heat of combustion for the purpose of heating the necessary 
amount of air previous to combustion. 

In order to make myself clear on the subject, I want to state that I 
commenced about twelve years ago to manufacture heating stoves for 
illumitating gas and with regeneration of heat, which were also called 
accumulators. In 1885 I obtained my German and other patents, and 
I then commenced to offer such stoves to the public. The result was 
that a good many competitors appeared, offering stoves to be used with 





illuminating gas, partly with and partly without radiating heat, but | 
all without a heat accumulator. In the beginning these gas heating | 


stoves did not find favor, partly on account of the erroneous supposi- 
tion that the ‘use of illuminating gas would be too costly, and then be- 
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cause the intensely illuminating regenerative gas flame had a blinding 
effect on the eye. When, finally, a few years ago, during the Brussels 
Exposition, such a stove, without a regenerator or accumulator, made 
its appearance, in which the heating radiating gas flame was invisible, 
but gave its effect indirectly by means of a copper reflector, it found 

| more favor with the public. Since the appearance of the indirectly op- 

| erating reflector, which I employ also, the demand for regenerative gas 
stoves has increased considerably, in spite of the many competitors who 
do not employ regenerative apparatus, but succeeded nevertheless in 
selling a good many stoves on account of their cheapness and because 
they called them ‘‘ regenerative” or ‘‘double regenerative.”’ I would 
not care about this competition if the public were not deceived by cheap 
stoves, falsely called regenerative, thereby injuring the reputation of 
the system. 

As it would take too much space to relate the whole business devel- 
opment of my heating system, I confine myself to its description as it 
stands to-day. 

The drawing (Figs. 1 and 2) shows, in two cross sections, that the 
heating apparatus consists of two main parts—viz., the simple radiat- 
ing grate arrangement A, and the stove B, which is built over the 
grate for the complete utilization of the remaining heat. The gas heat- 
ing flame is formed by leading illuminating gas through the horizontal 
pipe v, which is located above the reflector r; the pipe contains in the 
forward direction one or more fine holes through which the gas can es- 
cape in horizontal flames. 

The air necessary for combustion flows in the beginning, when the 
apparatus is cold, out of the space in front of the reflector to the burn- 
ers. The flames are pointed horizontally and forward (compare draw- 
ing) and radiate a great deal of their heat on the reflector r ; then they 
are led through the downward channel m of the regenerator C, and 
then again forward through the channel n in the upper part of the 
stove B, and finally escape through the stove pipe Z. In leading the 
products of combustion downward the regenerative apparatus is heated 
as contemplated. The necessary air of combustion, which is of course 
cold, enters now through the vertical regenerator channel e from be- 
low ; the air then moves in a direction opposite to that of the products 
of combustion, which are moving downward in shaft n, and in this 
manner the air absorbs the greater part of the heat of the products of 
combustion ; then, highly heated, the air mixes from above and below 
with the gas escaping out of pipe v. The air channel e, on account of 
its heating by the product of combustion and on account of its almost 
vertical position, becomes a small chimney, and conducts the hot air to 
the gas flames automatically—i.e., independently of the main chimney 
|E. This automatic conveyance of the hot air is a highly important re- 

quirement, because the whole heating apparatus becomes independent 
of the unreliable draught of the chimney, and may be employed even 
where there is no chimney at all. In the latter case, however, the 
products of combustion would escape into the room, which must be ob- 
viated for hygienic reasons. The products of combustion, already con- 
‘ siderably cooled in the regenerator C, now heat, in the moderate man- 
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ner desired, the upper part of the apparatus, the real stove B, which 
consists of a number of boxes (k k k) so arranged that they leave spaces 
and constitute a large extended heating surface, in order to utilize m 
the best possible manner the remaining heat. 

Provision is also made for the evaporation of water in the upper part 
of the stove, in order to saturate to a certain extent the dry air gener- 
ated by the stove B. 

An important part of the whole heating apparatus is the reflector r, 
which, as can be seen from the drawing, is so arranged that the rays 
of light and heat falling on it from above are reflected forward and 
sidewise, while the intense white flame itself cannot be seen from the 
room. 

By means of the reflector, whose material, color and surface are so 
selected that the rays of heat are thown completely into the room with- 
out disturbing the eye by the rays of light or the images of the burn- 
ers, the room is mainly heated in the lower.part, so that at the height 
of, say, five feet the temperature is considerably lower than at the floor. 
By such an arragement the comfort is greatly increased and a waste of 
heat is prevented—a waste which must exist when, as in the other 
heating systems, the ceiling of a room is heated while the floor remains 
cold. I describe the upper part of the heating apparatus, the real stove 
B, only superficially, because this part does not show any novelty and 
might even be omitted under certain conditions. Where considerations 
of the greatest economy do not exist, it might be well to use only the 
lower part of the heating appartus, the real grate A, with its excessive 
radiation of heat. With the small surfaces of the stove B, and with 
its low degree of heat, the effects of the stove must be the same, though 
in a small degree, as in the large porcelain stove already described. 
As by means of the regenerative system a much greater part of the 
heat generated by combustion is converted into radiating heat and led 
to the room in the most advantageous manner, it is the more advisable 
to do away with the stove B. Lately this arrangement has met with 
much favor, especially in the more luxurious dwellings. 

Another highly important advantage, which is made possible only 
by the application of illuminating gas for the generation of heat, con- 
sists in the possibility of the application of an automatic regulator. 
This heat regulator, which may be adjusted for any desired tempera- 
ture, raises or lowers the temperature by permitting more or less gas to 
flow to the burners. This arrangement not only adds to the comfort, 
but prevents the waste of gas. It is fair to assume that the consump- 
tion of fuel in all other heating systems is increased by the lack of an 
automatic heat regulator, because the heating is effected without regard 
to the existing temperature. The consumption of fuel, of course, could 
be diminished if an economical mode of heating were adopted, but this 
is not alone sufficient ; it is necessary also to adjust the heating in ac- 
cordance with the continually changing demand for heat. As the auto- 
matic heat regulator permits the use of fuel in exact proportion to the 
momentary demand, and as the generated heat is directed by means of 
the reflector to the place where it is needed, the gas heating stove shows 
an actual saving in fuel in comparison with all other systems, in spite 
of the comparatively high price of illuminating gas. 

The heat regulator constructed by me is illustrated in Fig. 2. It con- 
sists of an oval metal vessel a, to which is attached below a telescoping 
arrangement z, made out of thin tin. To the lower end of the telescop- 
ing arrangement is attached a small cone k, which serves to regulate 
the flow of gas through the pipes c and c’, ¢ being inside of c'. Pipe c 
is connected with the gas service pipe, and c' with the stove. The flow 
of the gas is indicated by the arrows. The vessel a is provided in its up- 
per end with a small pipe r, which terminates in a little funnel t ; the 
latter contains a little needle valve v, which may be opened or closed 
by means of thumb screw s. 

The whole apparatus is filled with water in such a manner that the 
water becomes visible in the funnel and does away with air bubbles. 
Hoop 6 may be compressed by means of a screw, thus compressing ves- 
sel a more or less, so that the water in the funnel will visibly rise or 
fall. 

Just as soon as the whole apparatus is regulated so that cone k at a 
certain temperature, say 54° F., with the needle valve v closed, permits 
a sufficient amount of gas to pass, the water in vessel a will expand 
with any rise of temperature ; this will cause the telescoping arrange” 
ment to move cone & in a downward direction, and consequently the 
flow of gas will be partially or entirely shut off. If the water in the 
vessel a cools, the telescoping arrangement will contract, and the cone 
k will again permit the passage of the gas in proportion to the degree of 
temperature. 

The advantage of such a temperature regulator over other well known 
devices lies in the fact that, in case of escape of the liquid, which will 








occur in the course of time, the needle valve v may be opened, and 
water may be added through the funnel ¢, until the apparatus is again 
properiy adjusted. 

Another important device is the safety cock s with self igniter. (Fig. 
3). This cock is so constructed that it can be turned only in one direc- 
tion and only step by step. If the index points to step 1, the cock closes. 
If the index turns to step 2, the igniting flame touches the gas service 
pipe. The next step connects the gas service pipe with the main flame. 
This is ignited on the igniting flame, and the latter is again shut off, so 
that, when the index points to step 3, only the main flame is burning 
and the ignited flame is shut off. Between steps 3 and 4, the hand may 
be moved to and fro for the admission of more or less gas, as indicated 
by the scale. 

If it becomes necessary to extinguish the flame, the index is set to 
1. Such a safety device is very important, because without it negli- 
gence and ignorance may cause many bad results. Even malicious in- 
tent could cause an irregularity only when assisted by technical 
knowledge. 

In closing this paper, I beg to draw your attention to the fact that 
probably illuminating gas will be superseded to a very large extent by 
the electric light. It is, however, a rather curious coincidence that 
electricity for heating can find only a limited application, while, on 
the other hand, illuminating gas is particularly adapted for it. The 
illuminating gas as fuel is not only applicable for heating stoves, but 
for all feasible domestic and technical purposes ; it is well adapted for 
cooking, melting, annealing and other operations. It has become more 
and more evident that illuminating gas is particularly adapted for 
heating purposes on account of its great radiation of heat, radiating 
heat being the best for heating purposes. Where heating by contact is 
required, we may apply the Bunsen or similar burners, so that even 
for these purposes the illuminating gas can be used to advantage. I beg 
to remind you of the Auer incandescent light, and various cooking and 
heating apparatuses. 

In most of the heating and melting operations, especially in all cases 
where the regenerative system can be used with advantage, it is the 
radiating heat that we want, as I pointed out some years ago in my 
many papers read in Germany and England. I refer to these papers 
and the many successes which I have achieved with my regenerative 
gas stoves in many technical industries, especially in the glass and steel 
industries. 

I think I may predict that the present illuminating gas will gradu- 
ally change its role, and will be used in future mainly as fuel. Espe- 
cially in large cities would this change be advantageous ; but in order 
to abtain this result the illuminating gas, or, rather, the heating gas, 
must be considerably reduced in cost. Prospects for such reduction 
are good, because gas prices have been continually on the decline, and 
larger competition and the great progress made in the methods of man- 
ufacturing gas will contribute their share, especially if the gas is used 
to a larger extent for heating purposes. 








The Measurement of Jacket Water in a Gas Engine. 


a oo 


By Me. Freperick Grover, A.M.I.C.E. 


The quantity of jacket water required for cooling the cylinder of a 
gas engine depends upon two conditions. Firstly, it must vary as the 
heat developed in the explosion cylinder, or, other things being equal, 
as the horse power of the engine ; and, secondly, it is controlled by a 
desirable limit of temperature of the cylinder walls and piston. By 
reference to the trials of engines manufactured by leading firms, it 
will be seen that the quantity of heat thrown away in the jacket water 
amounts to from 27 per cent. to about 45 per cent. of the total heat de- 
veloped by the explosion. This reduction from 45 per cent. to 27 per 
cent. is not necessarily due to a decrease in the quantity of water passed 
through the jacket, but, in some cases, to an increase of piston speed. 
On the other hand, if the piston speed of two engines be the same, then, 
other things being equal, that engine will be the most economical with 
the least quantity of jacket water supplied to it, provided, of course, 
that there are no difficulties in keeping it well lubricated. 

For our present purpose we shall assume that 36 per cent. of our total 
heat is lost in the jacket. Upon this basis we can at once calculate the 
required quantity of water. Anaverage consumption of gas per indi- 
cated horse power per hour is 22 cubic feet; and the heat value of a 
cubic foot of coal gas may be taken at 620 units. Thus, per hour, we 
shall generate 620 x 22 = 13,640 thermal units, 36 per cent. of which 


13,640 x 36 
100 


will be carried away in the jacket water ; = 4,910 = heat 
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given to jackets per indicated horse power per hour. For continuous 
running with circulating tanks it is nut advisable to increase the tem- 
perature beyond 140° F., unless the tanks are exceptionally large. 
Usually the circulating tanks contain from 20 to 30 gallons of water per 
indicated horse power. We may allow the discharge from the jacket to go 
up to 190° F. ,and we may take the normal atmospheric temperature for the 
jacket feed. We then get the rise of temperature of the jacket water to 
be 190 — 60 = 130°. A British thermal unit being a measure of heat 


4,910 
130 


per indicated horse power per hour to keep the cylinder cool. This is 
equal to 3.78, or, say, 3.8 gallons per indicated horse power per hour. 
The water may be delivered to the jacket direct from the mains and 
regulated by asuitable valve. For testing purposes this is perhaps the 
most convenient arrangement, as it enables the discharge measuring 
tank to be placed in almost any position with regard to the cylinder, 
and the quantity can be regulated to a nicety. As by this arrangement 
the jacket discharge must run to waste, it is far more usual to arrange a 
set of tanks through which the water may circulate and cool itself by 
radiation. 

In places where water may be run through the jacket by gravity, it 
is desirable that the circulation tanks be dispensed with, provided, of 
course, that the supply of fresh water is not an expensive item. By 
such an arrangement the quantity of jacket supply may be made con- 
stant, but by the circulating system the jacket supply is greatest when 
the engine is first started, and decreases as the water in the tanks be- 
comes hotter. Thus the conditions of greatest economy cannot be ob- 
tained for the whole period of working. 

If we exdmine a general arrangement of circulating tanks, we shall 
see how this occurs. Call two cylindrical tanks, about 8 feet high, A 
and B. A is connected to the jacket by a pipe from the bottom of the 
tank, entering the lowest part of the jacket. A pipe from the top of the 
jacket affords a passage for the water into B. It is, of course, important 
that this pipe is not made higher than the normal level of the water in 
the tanks. B is connected to A by a pipe starting from the bottom of 
B, and taken out into A at the normal level. The tanks are filled up, 
any excess passing away through the drain, This drain should always 
be put on the discharge tank B, and the cold feed let into the first tank 
A. By this means, the hottest water is drained off. 

When the engine is started the jacket temperature reaches perhaps 
160° F. The water in the jacket expands and rises. Now, the increase 
in volume of water raised from 39° to 212° is 0.0477, or about »},th, and, 
therefore, from 60° to 160° wemay take the increase to be about 0.0378, 
or about 5},;th of the volume. A column of water 8 feet high will then 
become 8 + 8 x 0.0378 = 8.3 feet, or nearly 8 feet 3} inches. Thus 
there is an equivalent head of water in A of 3} inches, which gives a 
velocity (neglecting friction, which may be considerable) of 4.4 feet per 
second, or 263 feet per minute. The hot discharge into B raises its level 
and causes A to fill from the lower part of B. Thus a brisk circulation 
is kept up until the water in A gets hot; then the equivalent heat is re- 
duced, and consequently the circulation settles down to a normal flow. 
This may be stimulated to any extent by admitting cold water into A to 
pass through the jacket and drain off from B. 

With the arrangement described above the quantity of jacket water 
may be measured by emptying the tank B and using it as a measuring 
tank. The total quantity of water passed through the jacket must then 
be fed into A, and if this supply stops the circulation will stop. A scale 
in the tank B will suffice to ascertain the quantity used during the trial. 





required to raise 1 1b. of water 1° F., we obtain = 37.8lb.of water 








The Clay Industry of the United States. 


—_— 


The statistics of the clay working industries of the United States are 
reviewed in the forthcoming report of the Geological Survey, and it is 
the first time that this subject has been treated in an annual survey re- 
port. A list of over 14,000 operators was secured, and information ob- 
tained from nearly all of them. 

The total value of the clay products of the United States in 1894, ex- 
cluding pottery, was $65,389,748. The only figures with which com- 
parison can be made are the census of 1880, when the value of the same 
classes of products was placed at $67,770,695. This decline of $2,380,913 
is due, no doubt, to the general financial depression. The great strikes 
of the year also had the effect of lessening the product to an appreci- 
able degree, the great clay producing region, the Mississippi and Ohio 
Valleys, being the center of these strikes. 

As would be supposed, the product of greatest value is building brick, 


this alone making over 53 per cent. of the total, the number aggregat- 
ing 6,152,420,000 brick. To give a more striking idea of the number of 
common and pressed brick made last year, of which there is a record, 
they would make a walk over 10 feet wide around the globe, or cover 
an area of 49 square miles, assuming the average sized brick to be 8 by 
4inches. If to this were added the 457,371,000 paving brick made this 
year, the walk would be over 11 feet in width. 

Ohio leads the list of States in clay manufacture, its product being 
valued at $10,668,000, while of the forty-nine States and Territories 
which contributed to the total Wyoming is the lowest in the scale, its 
product being valued at $6,850. The States embracing the great clay 
producing region between the Ohio and Mississippi Rivers, together 
with Pennsylvania, New York and New Jersey, produced over two- 
thirds of the entire product, 67.05 per cent., while Ohio, Indiana, Illi- 
nois and Iowa produced nearly 28 per cent. 

The total amount of clay, china or kaolin, wrought and under- 
wrought, imported during 1894 was 83,157 long tons, valued at $653,- 
949. 

The total value of brown earthenware and common stoneware im- 
ported and entered for consumption in the United States during 1894 
was $47,114 ; of china and porcelain not decorated the value was $1,550, - 
950 ; china and porcelain decorated, $5,392,648 ; other earthen, stone or 
crockery-glazed, etc., was $176,391. 

In this review Mr. Heinrich Ries states that, in spite of the financial 
depression, the past year has been one of importance and progress to 
the clay working industry. The establishment of a school for the train- 
ing of clay workers, in connection with the Ohio State University, is a 
step toward giving proper and deserving recognition to the clay work- 
ing industries of this country. Such schools are by no means new 
abroad, and have done much toward the progress and development of 
the ceramic art in their respective countries. 

Engineers have heretofore held, and do still to some extent, contin- 
ues Mr. Ries, that a paving brick whose crushing resistance is less than 
10,000 pounds per square inch should be rejected, and some have even 
set the limit at 12,000 pounds. It was furthermore thought by many 
that this was the most important test to which the brick could be sub- 
jected ; opinion is, however, changing, for it is beginning to be under- 
stood that in actual usage the brick is seldom, if ever, subjected to such 
pressure. For paving brick the absorption and abrasion tests are more 
important. On the other hand, too much Jeniency exists with regard 
to common building brick. Strength is an important item in their con- 
struction, and should be carefully looked after. 

The recent experiments of Mr. E. S. Ficks bring out very clearly the 
great variation which exists in the size of brick and the small dimen- 
sions of some of them. There is a tendency on the part of the manu- 
facturer to decrease the size of his brick in order to gain more profit and 
keep the existing ones from becoming smaller. This total lack of uni- 
formity is a matter which should be regulated by legislation. 

The general practice among American brick manufacturers is to use 
the ordinary stone kiln for burning common brick, and down-draught 
kiln for better and more refractory ware. Continuous kilns are a com- 
paratively recent introduction in the American clay working industry. 
Nearly all of those used in this country are modifications of the Hoff- 
man kiln, which has been successfully used abroad for some years. 
They consist essentially of an endless tunnel, divided into compart- 
ments by easily removable partitions. The heat from the burning 
bricks in one compartment is used to dry out those in another chamber 
not yet burned. The continuous kiln so far has not proved a success 
in this country. The cost of erection is high, the kiln requires consid- 
erable skill to operate, and is hard to control. It has been tried for 
burning paving brick, but its action is too quick to permit annealing of 
the ware. It has not shown itself adapted to ornamental brick on ac- 
count of the great difficulty to control the color. Its chief use is for 
burning refractory ware, which needs much fuel and where color is 
unimportant. The kilns require little labor but need a good quality of 
fuel. 

Mr. H. A. Wheeler states that continuous kilns are used at St. Louis 
and Fulton, Mo., for burning fire brick. At Galesburg, LIlls., attempts 
have been made to burn paving brick in continuous kilns, but they 
were unsuccessful. They are somewhat used in Ohio and at one local- 
ity in California for burning brick. 

It is well known that iron, lime, magnesia and the alkalies lower 
the fusibility of clay often to a great extent. The fact was expressed 
by Bischoff in the following equations : 


Alumina 
Fluxes. 


Alumina 


Fusibility—quotient, = 
usibility—quotien Silica, 
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According to the above, the more refractory a clay the more alumina 
it must contain. 

Recent experiments by Wheeler on Missouri clays show that the 
alumina may be replaced by sand without affecting the fusibility of the 
clay, whereas detrimental impurities, especially alkalies, greatly in- 
crease the fusibility, and furthermore, the fineness of grain has an im- 
portant influence on its refractoriness. Therefore Bischoff’s formula 
is unreliable. 

Another series of experiments has been made by H. O. Hoffman and 
C. D. Demond to determine the refractory values of clay by indirect 
methods. The metbod consisted in mixing fire clays with varying pro- 
portions of calcium carbonate and silica to render them fusible at tem- 
peratures below the melting point of platinum. Common brick clays 
were mixed with alumina and silica to decrease their fusibility. The 
object was to obtain a standard temperature at which both fire clays 
and common brick clays could be tested ; the amount of ingredients 
required by each clay for fusion was the measure of its refractoriness. 

The use of brick dust mortar as a substitute for hydraulic cement 
when the latter cannot be obtained is now often recommended. The 
mixtures of brick dust and quicklime showed that blocks one-half inch 
thick, after immersion in water four months, bore without crumbling 
or splitting a pressure of 1,500 pounds per square inch. The addition 
of 10 per cent. brick dust to common mortar is said to prevent disinte- 
gration. 

The paving brick industry and market are confined largely to the 
cities of the Central States, Philadelphia being the only large Eastern 
city which has adopted brick pavements to any extent. One reason for 
this may be that the cost of transportation prevents competition with 
asphalt. Over one-half the cities now using brick for paving are in 
Ohio, Indiana, Illinois and Iowa, those States being the center of man- 
ufacture. 

Vitrification begins at a red heat in most clays, and it is often found 
that a mixture of two clays, one possessing refractoriness and the other 
fusibility, give the best results. Mr. Mead claims that in order to vit- 
rify a clay should contain at least 3 per cent. potash, 34 per cent. soda, 
or 5 per cent. lime or magnesia, or 8 per cent. iron, or a combined pro- 
portion of any or all of these fluxes equal to these amounts. 

The heat required to vitrify a clay varies, and some of the fire clays 
used cannot be said to vitrify. In Ohio it was found that the heat re- 
quired to vitrify clay or shale was about 1,860° F. The fusibility 
seemed to be due partly to the alkaline earths and alkalies present. The 
iron did not seem to aid much in the fusion, as vitrification began 
while the iron was still in the form of sequioxide, and a subsequent 
elevation of temperature breaks it up, as is shown in the darker color 
of the brick. 

Three tests are usually applied to vitrified bricks—absorption, abra- 
sion and crushing. A thoroughly vitrified brick must of necessity be 
dense, and absorption will therefore be a measure of the porosity. The 
absorption is determined by weighing the thoroughly dry sample, im- 
mersing in clean water from 48 to 72 hours, then wiping dry and weigh- 
ing again. Vitrified bricks should not show a gain in weight of over 2 
percent. Bricks made from the fire clays which will not vitrify so 
easily will naturally show higher absorption. This absorption test is 
of great importance in our severe nothern climate. 

The test of abrasion approximates closely the conditions under which 
the brick is used, and is therefore an important one. The usual method 
employed is to put the bricks in an ordinary foundry rather, filling it 
about one-third full. It is then set in motion at the rate of 30 revolu- 
tions per minute, and about 1,000 turns are sufficient. The bricks are 
weighed before and after to determine the loss by abrasion. 

The amount of pressure a paving brick shall be able to withstand is 
an unsettled matter. Some engineers refuse to accept a brick which 
will not stand 12,000 pounds per square inch, but this is undoubtedly 
too high a limit, for when laid in pavements it is abrasion and not so 
much pressure to which the bricks are subjected. 

From recent tests made in Ohio to determine the relative merits of 
paving brick made on end-cut machinery, whether auger or plunger, 
and those made on side-cut machinery, the result obtained was decid- 
edly in favor of side-cut material. The advantages of a brick pavement 
are smoothness without being slippery, reasonable cost and good sani- 
tary quality. The color of a paving brick is no guide to its quality, ex- 
cept when bricks from the same factory are compared. 

Building brick was among the earliest of the clay products of the 
United States, and at the present day the manufacture of low grade 
brick is one of great importance. The methods of brick making have 
made enormous progress in the last twenty years, and manufacturers 
have exerted al] their efforts to perfect the better grades, but the same 











cannot be said of common brick. Unfortunately the contractor, whose 
business it is to see that the bricks are up to the standard of good qual- 
ity, accepts almost anything so long as it is fairly hard. 

Common brick can be made from almost any clay, and with proper 
care a fair product can be obtained. A common brick should have 
smooth surfaces and parallel sides, and be hard, compact, and uniform 
in texture. They should not absorb over 10 or 15 per cent. of water 
when hard burned, and they should bear a crushing resistance of at 
least 3,000 pounds per square inch. 

Pressed brick are made from carefully prepared and thoroughly 
tempered clay. The Pompeiian brick is a mottled brick which has been 
much used in New York especially. The largest manufacturers of dry 
press brick are in Chicago and St. Louis, and indeed throughout the 
entire West this style of front brick is practically the only one used. Dry 
press machines were introduced into this country about twenty years 
ago. The method is rapidly gaining favor, and architects are losing 
their not wholly warranted aversion to bricks made by this process. 
Dry press bricks are the densest made, but they consist simply of an ag- 
glomeration of particles which owe their conjunction to pressure, and 
even though these particles may become vitrified in burning they do 
not always unite. 

The value of ornamental terra cotta produced in the ‘United States 
annually is about $2,000,000. The requisite conditions of clay for 
making terra cotta are: Even shrinkage in burning and not over one 
inch per foot ; it should burn to ahard product of even colors ; it should 
not contain an excess of soluble salts which would cause it to ‘‘ white- 
wash.” 

Terra cotta lumber, made of a mixture of sawdust and clay, is exten- 
sively used for fireproof arches, partition walls, sheathing for roofs, 
etc. Its weight is one-half that of bricks, and it can be laid much 
cheaper. Terra cotta lumber, or fireproofing, can be nailed or sawed 
like wood, and it is a poor conductor of heat and sound. 

There are at the present day not over ten roofing tile manufacturers 
in the United States. Popular opinion does not look with great favor 
on a tile roof, except-for costly and highly decorated buildings. The 
advantages of a tile roof are beauty, resistance to heat and frost, and 
durability. The objections are cost, as it is more expensive than 
wood or iron, and weight, due to the tile itself and the laying of it in 
cement. 

Any clay that will make a good building brick will in most instances 
make a good drain tile. Drain tiles range in size from 2 to 12 inches 
in diameter, and 1 to 3 feet in length. The great drain tile producing 
region is that of the Central States—lIllinois, Indiana, Iowa and Ohio. 
Drain tile sewer pipe and terra cotta lumber are often made in one fac- 
tory, as all three can be moulded in a sewer pipe press. 

The manufacture of glass pots is one of the higher branches of the 
refractory ware business, as they are required to stand a very high de- 
gree of heat, great extremes of temperature, and the corrosion of mol- 
ten glass. The clay has to be of a very high grade, and most of it comes 
from Germany and St. Louis, Mo. Ohio and New Jersey furnish a 
small amount. The pots are built by hand, piece by piece, and take 
about six weeks to reach completion. 

The great centers of the porcelain and china industry are East Liv- 
erpool, Ohio, and Trenton, N. J. Some of the dinner and tea sets 
made at Trenton compare favorably in weight, translucency and finish 
with the best fabric of Limoges. The pottery industry of Trenton has 
a yearly output valued at about $4,000,000. 

The production of enameled brick in 1893 was about 4} million, with 
an average selling price of $90 per 1,000. This brick forms an excel- 


lent material for facing walls, both exterior and interior. Being im- 
pervious to moisture, it is very suitable for walls of dissecting rooms 
and hospitals, and many thousands have been used for that purpose. 








American and Russian Petroleum. 
pls Cla i 

The American Manufacturer notes that Mr. Goulishambarow, the 
Russian petroleum statistician, who visited the United States in 1893, 
claims, in a recent article in his home journals, that the American pe- 
troleum production has steadily declined during the last 10 years, that 
the quality of the American product has deteriorated, and from these 
alleged facts draws the conclusion that in the not distant future Russia, 
as an oil producer, will have vanquished the United States. Mr. Gou- 
lishambarow ‘states that Russia now furnishes 26 per cent. of the 
world’s production of oil, and gives a table showing the crude produc- 
tion of Russia and America in metric tons of 2,205 pounds from 1884 to 
1893, which we have changed to tons of 2,240 pounds and reproduce as 
follows : 
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Production of Crude Petroleum in the United States and Russia, 
1884 to 1893, in Tons 2,240 Pounds. 


United States. Russia. 
a 3,026,325 1,454,873 
RES ea ans 2,730,029 1,870,410 
RR oe 3,506,601 2,418,609 
RR ARE 3,583,783 2,660,470 
aad oat 3,450,436 3,105,445 
SR 4,561,489 3,259,123 
| eee ie 5,726, 106 3,917,212 
STIRS eee 6,784,408 4,682,095 
EI See 6,311,684 4,828,351 
a soi a eh ix Blea 6,049,764 5,457,995 


We quote Mr, Goulishambarow’s statements and figures at second- 
hand and not from the original Russian, but if he is correctly reported, 
the actual facts do not bear out his statements. 

In the first place, while the last two years of the period 1884 to 1893 
do show a reduced production in the United States, the production from 
1884 to 1891 increased, according to the report of Mr. Jos. D. Weeks to 
to the United States Geological Survey (see below), from 24,218,438 bar- 
rels in 1884 to 54,291,980 barrels in 1891, an increase of 30,000,000 bar- 
rels, or 125 per cent. This does not indicate a steady decline in produc- 
tion as alleged. What the changes in production of crude petroleum 
in the United States have been in 10 years will be evident from the fol- 
lowing table, in which we distinguish between the production of the 
Appalachian oil field—that is, of New York, Pennsylvania, West Vir- 
ginia and Eastern Ohio—of the limestone oils of Ohio and Indiana and 
of the oils of the rest of the country : 


Production of Crude Petroleum in the United States, 1884 to 1893, in 
Barrels 42 Gallons. 


a Limestone Oil, Ohio Other 

. and Indiana. Districts. Total. 
1884 and eel 265,348 24,218, 438 
1885 GSS ana 318,584 21,847,205 
1886 26,608,945 1,064,025 596,871 28,064,841 
1887 22,878,450 4,650,375 755,041 28,278,866 
1888 16,899,701 9,682,683 1,029,641 27,612,025 
1889 22,349,825 12,186,564 627,124 35,163,513 
1890 30,067,307 15,078,378 676,987 45,822,672 
1891 35,839,777 17,452,602 999,601 54,291,980 
1892 38,425,877 15,867,575 1,365,684 50,509,136 
1893 31,362,890 15,982,097 1,067,679 48,412, 666 


From this table it will be seen that while 1885 shows a reduced pro- 
duction as compared with 1884, every other year shows an increase, and 
on the whole there was a marked increase in the period 1884 to 1891. 
Even the reduced production of 1893 (as compared with 1891) is nearly 
double that of 1884. 

Nor is it true that the production of the two chief grades of oil, that 
is, the sandstone oils of the Appalachian region and the sulphur- 
bearing limestone oils of Western Ohio and Indiana, shows any steady 
decline. The production of the sandstone oils of the Appalachian dis- 
trict in 1893 was 31,362,890 barrels, as compared with 23,953,090 barrels 
in 1884. Surely not a steady decline. The production of these oils did 
decline from 1886 to 1888, but in 1889 it began to increase, and in 1891, 
the year of McDonald, it was, by some 5,000,000 barrels, the largest 
ever known. 

A somewhat similar state of facts may be pointed out as to the lime- 
stone oils of Ohio and Indiana. From 1886, when the production of 
this oil began to assume importance, up to 1891, the production had 
steadily increased from 1,064,025 barrels to 17,452,602 barrels, and even 
in 1893 it was 15 times what it was in 1886. 

If Mr. Goulishambarow means that the proportion of the production 
of sandstone oil, which was practically the only crude produced in the 
United States in 1884, to the total production has declined, it is a fact, 
but one of no possible significance, as the absolute production of this 
sandstone oil has increased. Besides, no limestone oils were produced 
in 1884. 

Even Mr. Goulishambarow’s own figures, given above, do not bear 
out the claim that there has been a steady decrease in production in 
these years, as they show that the production increased from 3,074,362 
tons in 1884 to 6,892,098 tons in 1891, or more than double, and to 
6,145,792 tons in 1893, the last year for which he gives production, still 
more than double. It is possible that Mr. Goulishambarow means that 
relative to the total production of Russia and the United States, the 
percentage of the latter has declined. If this is his meaning he is cor- 
rect, as will be seen from the following table giving the production of 
the United States and Russia in barrels of 42 gallons, The original 





figures of Russian production were given in pouds. We take the state- 
ment of the Council of the Congress of Russian Petroleum Producers, 
and on the basis that the average gravity of the Russian oil is 0.875, 
assume that a barrel of 42 American gallons contains 10.18 pouds. 


Production of Crude Petroleum in the United States and the Baku 
(Russian) Oil Fields, 1884 to 1894, barrels of 42 gallons. 


United States. Baku. 
ee oa 24,218,438 8,811,000 
at ie 21,847,205 11,394,000 
ian ei 28,064,841 14,734,000 
actin 28,278,866 16,208,000 
ORS oct, ood ac ae 27,612,025 18,860,000 
ER siokain.. ce 35,163,513 20,137,000 
WE i cnidcchnadrcaae 45,822,672 23,477,000 
Wi oncesenusrecaess 54,291,980 28,290,000 
i RD i Aeahrapts, 50,509,136 29,273,000 
atte RS A 48,412,666 33,104,126 
REE tele 49,344,516 31,486,740 


From the table, which includes the production for 1894, it will be seen 
that Russia’s proportion of the total production of the two countries has 
advanced from about one-third to about three-eighths, or roughly, in 
1884 Russia produced about one-third as much as the United States, 
while in 1894 it produced more than three-fifths as much. There has 
been a steady decline, therefore, in the United States’ relative propor- 
tion of the total production of these two countries in the 10 years—1884 
to 1893—and it is only in this sense that there has been asteady decline. 

As to Mr. Goulishambarow’s statement that the quality of American 
crude has deteriorated, if this statement refers to the over 30,000,000 bar- 
rels of crude produced in the Appalachian field during each of the last 
five years covered by the last table, the statement is incorrect. In no 
material sense does the crude produced in the Appalachian field in 1893 
differ from that produced in the Pennsylvania and New York field in 
1884. Itis true, however, that in some respects the limestone crude of 
Ohio and Indiana is not as good as the crude of the Appalachian fields, 
but this inferiority is chiefly in the lower percentage of illuminating oil 
yielded by the limestone crudes, and in the somewhat more difficult 
process of refining in order to remove the sulphur compounds. When 
this limestone oil is refined by the methods in use by the Standard Oil 
Company, the refined oil produced is a better illuminant than that made 
from the sandstone oils of the Appalachian field. The writer of this 
speaks with assurance on this point as the result of the experience gained 
as the member of the mining jury at the World’s Columbian Exposition 
in 1893, who had charge of the examination of the petroleum exhibited. 
The illuminant from a portion of the Lima field was shown by actual 
test to be 12 to 15 per cent. better than that from the Appalachian field. 
The percentage of the yield of illuminating oil from the limestone crude 
was not as great as from the sandstone crude, and in this respect the 
former was not as valuable as the latter, but if the former gives a better 
illuminant it can hardly be said to have deteriorated in quality, though 
because of its reduced yield it would be less valuable to the refiner. 

On any basis the entire American production, or at least the crude of 
the Appalachian and Lima-Indiana fields, and from these two fields 
comes fully 98 per cent. of the total production of the United States, is 
far better as a producer of illuminating oils than the Russian crude. 
Not only is the quality of the illuminant better, but the crude yields a 
larger percentage of illuminants. The actual yield of Russian crude is 
some 35 per cent. of illuminating oil ; of the Appalachian at least 75 ; 
and of Lima, 38 per cent. to 40 per cent. So that on the basis of illumi- 
nant produced, 1 barrel of Appalachian crude would be worth at least 
24 barrels of Russian oil, and of Lima at least barrel for barrel. The 
total Russian production in 1893, therefore, would yield in round num- 
bers, 10,000,000 barrels, of 42 gallons each of refined, while the Appa- 
lachian crude would yield in round numbers, 24,000,000 barrels, the 
Lima-Indiana, 6,000,000 barrels, and the crude of the rest of the country, 
250,000, a total of 30,250,000 barrels illuminants, as compared with 
10,000,000 barrels from Russia. That is, measured in illuminants, the 
production of Russian is only } that of the United States, instead of as 
measured in crude. 

As to Mr. Goulishambarow’s prediction that in the near future Rus- 
sia will vanquish the United States. It is somewhat risky to prophesy. 
Just before McDonald was struck one of the most intelligent and well 
informed geologists of the Pennsylvania survey predicted that no more 
large oil pools would be found in the United States, and almost before 
the ink in this forecast was dry, McDonald was struck, and the year of 
the largest production was upon us. At any rate the returns of our ex- 
ports do not yet indicate defeat, as the table of exports published in our 
issue of June 17 showed. With the exception of residuum, the exports 
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of various forms of oil were greater in 1894 than in 1890, as will be seen 
from the following condensation of the larger table then published. 


Exports of Mineral Oils from the United States for the Fiscal 
Years 1890-1894, in gallons. 


Crude, Naphtha. Iiuminating. Lubricating. 
trading hae 95,450,653 12,937,433 523,295,090 30,162,522 
1 | Ee aera 91,415,095 12,171,147 571,119,805 33,514,730 
Bi aivinns cece 103,592,767 12,727,978 564,896,568 33,651,076 
RS Sid iss Xin 111,703,508 17,304,005 642,239,816 32,432,857 
BOM iis cas ce 121,926,349 15,555,754 730,368,626 40,190,577 


An increase of exports of nearly 28 per cent. of crude, of 25 per cent. of 
naphtha, of 40 per cent. of illuminating, and 33} per cent. of lubricating, 
in these five years, does not look like defeat. 

It does not appear, therefore, that any of the conclusions of Mr. 
Goulishambarow are justified by the facts, and yet Russia is an oil pro- 
ducing country that must be reckoned with. It has vast deposits of oil, 
and it will more and more encroach on the markets that are now so 
largely held_by the United States. A fair and wise arrangement be- 
tween the American and Russian producers is much better for all con- 
cerned than a reckless cutting of prices. Russia has vast fields yet un- 
developed, as Mr. Goulishambarow points out. The new Russian oil 
fields in Gronoi and Siberia are of great promise, while along the line 
of the Transcaspian Railroad several oil fields have been found. How 
much those will influence the consumption of the world, only the future 
can tell. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 





On August 30th a fire broke out in the purifying room of the Aber- 
deen (S. Dak.) Light and Fuel Company’s works. Well-directed effort 
on the part of the local firemen kept the loss down to less than $1,000. 





THE Catskill (N. Y.) Gas Company is putting up a new office build- 
ing, in which the local electric lighting concern will also share. 





Two charging machines of the Brouder type—the basis of which is 
the Ross charger—are to be placed in the retort houses at the Point 
Breeze station of the Philadelphia gas works. If their operation 
proves successful (and it is almost a certainty that such will be the case) 
the machines will be installed in all the retort houses of the Philadel- 
phia plant. The discharging machines in use are giving unqualified 
satisfaction. 





PaPERS incorporating the American Incandescent Gas Company, 
with headquarters at Kansas City, Mo., have been filed. Its objects as 
stated are ‘‘the manufacture and distribution of gas and electricity for 
lighting, heating and motive power.” The capital stock is put at 
$1,000,000, and Mr.Thomas Hennessey, of Grand Falls, 8. Dak., is one 
of the incorporators. At the organization meeting of the Company the 
following officers were chosen : President, A. E. Stillwell ; First Vice- 
President, J. McD. Trimble ; Second Vicé-President, Ira C. Hubbell ; 
Third Vice-President, J. de Goeijen, Jr.; Secretary, Robert B. Cone ; 
Treasurer, William 8. Taylor; Assistant Secretary and Treasurer, 
Frank B. Wilcox. The American Incandescent is, beyond a doubt, 
well supplied with executive managers. 





THE shareholders in the Mendota (Ills.) Gas Company and the Men- 
dota Electric Light Company have voted to consolidate their interests. 
The consolidated enterprise is to be known as the Mendota Light and 
Heat Company. 





Tue following circular (for a copy of which we are indebted to Mr. 
John D. McIihenny) fully explains the situation at Terre Haute, Ind.— 
the concession is binding upon the Citizens Gas and Fuel Company, 
too: 

“The Terre Haute Gas Light Company hereby notifies the consumers 
of gas of an increase in gas rates after the August registration. The 
Company realizes the fact that gas has been sold in Terre Haute at a 
very low figure. and in deference to this and to the desire to place gas 
in reach of all for all purposes, the scale adopted is the lowest of any 
Company in the United States, and is as follows: 

‘‘All bills will be made out at $1 per 1,000 cubic feet ; but on all bills 
paid at the office of the Company by the 10th of each month, discounts 
will be allowed of— 

10 cents per 1,000 cubic feet on bills under 1,500 cubic feet per month, or 90 
cents net. 

15 cents per 1,000 cubic feet on bills between 1,500 and 3,000 cubic feet per 
month, or 85 cents net, 














20 cents per 1,000 cubic feet on bills between 3,000 and 5,000 cubic feet 
per month, or 80 cents net. 

25 cents per 1,000 cubic feet on bills of 5,000 cubic feet or over per 
month, or 75 cents net. 


‘*Tt may be said that the gas business is much like any other busi- 
ness, and the same business principles must be employed as in any other 
manufacturing enterprise. It is felt that the consumers and citizens of 
Terre Haute will appreciate this fact, and neither expect nor desire the 
Gas Company to give them anything for nothing, or at a loss. 

‘* It is a well known fact that when companies or individuals are not 
making or are losing money they will economize in every possible di 
rection, cut off labor, reduce wages and render inefficient service. On 
the other hand,when a company or individual is fairly prosperous they 
will be more liberal and be a practical and positive benefit to any com- 
munity. This the Terre Haute Gas Light Company will endeavor to be. 

‘*The prices adopted will, no doubt, be satisfactory to the consumer, 
as the amount of money paid for gas in a year is relatively small. From 
an examination of the records of the Company it is found that not more 
than 5 per cent. of the whole number of consumers have paid bills aver- 
aging $5 per month or more. Also, from the records and estimating 
gas at 90 cents per 1,000 cubic feet, the average daily cost of gas to more 
than half of the whole number of consumers will amount to but 4} cents 
per day, which is less than the cost of an ordinary cigar ora single street 
car fare. It is doubtful if any other household expenditure is so light 
or brings such a return. Gas is always ready for use, night or day, can 
be used for illumination or for fuel, is valuable in the sick room, and 
its use is attended with no danger of explosion. 

‘* Tt is the experience in all business that the customers are apt to re- 
member only the largest bills paid. Such is the case with gas consum- 
ers, it being very natural to forget that small bills are paid in warm 
months of the year. When expenditure of money is made in small 
sums at a time, 5 or 10 cents a day, very few ever count up the total at 
the end of the month. What person knows the aggregate paid a month 
for car fare, which amounts to quite a-sum, but is willingly and well 
spent? 

‘““There are very few people in Terre Haute who cannot afford to — 
spend for gas even more than 5 to 10 cents a day, but all desiring to 
economize are invited to use Welsbach lights. Burning but 3 feet an 
hour, half as much as an ordinary jet, is equivalent to reducing gas 
one-half in price, or from 90 cents to 45 cents per 1,000 cubic feet, giv- 
ing at the same time 60-candle power, or three times as much light, is 
equivalent to gas at 15 cents per 1,000 cubic feet. In other words, one 
Welsbach light using 3 cubic feet of gas gives as much light as 18 cubic 
feet of gas burned ordinarily. The Welsbach lights can be seen and 
are for sale at the office of the Company. Itis the purpose of the Com- 
pany to supply the best gas that can be made and to render satisfactory 
service to all consumers and asks to be informed of any inadequacy of 
supply orservice. Burners and lavatips will be furnished free upon 
application. 

‘*A word to those who have heretofore used gas, either for principal 
or auxiliary heating. The Gas Company, with the more modern meth- 
ods that wi'l be employed for manufacturing gas, assertsthat under the 
improved methods there will be a decided economy as to the better qual- 
ity and quantity used ; and to those using gas stoves for. heating pur- 
poses it may be said that with the improved methods. and quality it is 
likely that the cost of operating these stoves will be little, if any, more 
than in the past. 

‘* Tt is therefore, urged that those who have been users of gas for cook- 
ing and general heating purposes make careful test as to the economy 
of gas, rather than make reckless disposal of gas stoves, before deter- 
mining this important question to their own satisfaction,” 





Tue Troy (N. Y.) Press says that during the time set for hearing 
grievances by the general assessors a representative of the Troy Gas 
Company appeared before them and produced evidence to show that the 
Company was improperly assessed on personal property to the amount 
of $540,800. The assessors decided to remove the figures; but it has 
been found that they failed to do so, for the books have been confirmed 
and turned over to the Comptroller, with the figures originally named 
standing thereon. The Company now has no remedy save through in- 
stituting court proceedings for the rescinding of the assessment. The 
payment involved amounts to about $7,000. 





THE works of the Bronx (N. Y.) Gas and Electric Company are well 
along towards completion. 





THE celebrated financier who is said to control the remains of the gas | 
works constructed some time ago in the vincinity of Cooper's glue 
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factory—the fanancier’s name is B. I. H. Trask, and the name of the 
gas works is Equity, and the location thereof is Maspeth and Porter 
avenues, Brooklyn, N. Y.—recently convened a special meeting of the 
shareholders for the purpose “‘ of readjusting the official management 
thereof.” The result reached was: Directors, John C. Voorhees, Ed- 
ward Dodd, Frank N. Dodd, George F. D. Trask, Franklin Everhard ; 
President, B. I. H. Trask; Secretary, Geo. W. Pinchbeck. 


THe W. J. McClurg Gas Company, of Pittsburgh, Pa., has applied 
to the authorities for the right to lay pipes through the streets and 
alleys of Homestead, Pa., for the distribution of gas in and around the 
locality named. 





Tue authorities of Athens, Ga., have been dickering with the Athens 
Gas Light Company for the purchase of the latter’s arc and incandes- 
cent annex, and the appraiser appointed to determine the value of the 
said plants (the appraiser acted for the city) reported their worth at 
$11,000. The Company’s appraiser values the plants at $18,000. 





TaE Daily Fredonian, of New Brunswick, N. J., says: ‘‘ The local 
Gas Company has placed, on the corner of Church and George streets, 
a double Welsbach lamp, of 60-candle power each, making 120-candle 
power combined, according to the legal standard of light. Many peo- 
ple do not know what the term candle power means; the legal standard 
for gas light is the light produced by a sperm candle, consuming 120 
grains of sperm per hour. This is the law of the State of New Jersey, 
and pertains to every State in the Union and throughout the world 
where gas is used. There is no legal standard for any other kind or de- 
scription of light whatever, so that any other light can claim any 
‘highfalutin ’ rating of candle power it pleases, without any compunc- 
tions of conscience. The laws of New Jersey provide a penalty of $100 
per day for the sale and distribution of illuminating gas, 5 cubic feet of 
which produce a less light than 14-candle power according to the above 
standard.” 


THE Messrs. Wm. M. Crane & Co. are in the field with their cata- 
logue of gas heating stoves for the season of 1895-1896. It is well put 
together, and he would indeed be a dullard who could not order from 
it understandingly. 








THE plant of the Darby (Pa.) Gas Company has been purchased by 
the Delaware County Gas Manufacturing Company. 





THE artesian well recently drilled on the premises of and to the order 
of the Waltham (Mass.) Gas Light Company is 8inches in diameter and 
300 feet deep, and can be depended on to yield 108,000 gallons every 24 
hours. The contractors were Messrs. B. F. Smith & Brother, of Waltham. 





THE Putnam (Conn.) Light and Power Company is making important 
improvements on its plant this season, not the least of which is a storage 
holder rated to contain 40,000 cubic feet. The main system was in- 
creased by the placing of about 3} miles of pipe. 





Last month the gas supplied by the Brockton (Mass.) Gas Light Com- 
pany averaged 18-9 candles in illuminating value, as per the State In- 
spector’s report. 





THE new holder for the Keene (N. H.) Gas Light Company is being 
constructed by Messrs. Deily & Fowler, of Philadelphia. 





THE Los Angeles (Cal.) Zimes says that Mr. A. B. Williams, Man- 
ager of the Santa Barbara (Cal.) Gas Company, has entered into a con- 
tract with Mr. O. N. Guldlin, of the Western Gas Construction Com- 
pany, under which the latter will instal at Santa Barbara a water gas 
plant of the Construction Company’s well known type. The apparatus 
will be placed in a substantial brick and iron building, to be erected at 
the corner of De la Guerra and Santa Barbara streets, and a new holder 
figures in the betterments. The work will be completed in November, 
at an estimated expenditure of $50,000, and is to be under the advisory 
direction of Mr. E. C. Jones, of the San Francisco Gas Company. 





ARTICLES incorporating the Kansas City (Mo.) Gas Company, as the 
successor of the Kansas City Gas Light and Coke Company, have been 
filed. The capital stock is $2,500,000, of which one million is preferred 
stock and the balance is common. The preferred stock is in the name 
of Lewis C. Lillie, of Philadelphia, who also holds 14,970 shares of the 
common. George 8. Philler, of Philadelphia, and John C. Gage, E. 
L. Martin, M. J. Payne, J. T. Holmes and C. E. Small, of Kansas City, 
own five shares each of common stock. The articles name 50 years as 
the life of the Company, and also accept the Councilmanic measure 
known as the dollar gas ordinance. 





THE following is the text of the opinion handed down by the Corpo- 
ration Counsel of Cincinnati (Mr. Fred. Hertenstein), in the matter of 
the contention between the authorities of Cincinnati and the Cincinnati 
Gas Light and Coke Company, as to the price the latter was entitled to 
charge for gas : 

To the Honorable the Board of Administration: Gentlemen—I re- 
turn herewith the bills of the Cincinnati Gas Light and Coke Company 
for light furnished during the month of July, 1895. The light is fur- 
nished to the city by the Gas Company in pursuance of the Conover 
contract, which provides that, ‘‘in consideration of the privileges here- 
by granted to the said Conover, his associates, their heirs, assigns or 
successors, they, the said Conover, his associates, their heirs, assigns 
or successors, shall furnish to the city, on the several streets, lanes, 
commons and alleys in which the leading or main pipes for supplying 
the citizens with gas light shall be laid and in use, such quantity of gas 
as may be required by the City Council for public lamps, at two-thirds 
of the lowest averaged price at which gas shall or may be furnished to 
private individuals in the cities of New Orleans, Baltimore, New York, 
Louisville and Pittsburgh, the lamp posts, connecting pipes, meters 
and lamps being furnished by and at the expense of said city.” A con- 
troversy arose between the city and the Gas Company as to the proper 
construction of this clause of the contract, and in order to obtain a de- 
cision of the courts upon the proper interpretation thereof, the Board 
of Administration rejected the bills for the months of May and June, 
1890, and thereupon the Company instituted an action for the recovery 
of the amounts of said two bills. The Supreme Court held that the 
clause referred to means the lowest cash price, in each city, at which 
gas shall or may be furnished to private individuals, averaged by add- 
ing together such lowest cash prices, and dividing the amount by five, 
and two-thirds of the quotient will be the price to be paid by the city to 
the Gas Company. The lowest averaged price stipulated for in the 
contract entitled the city to the benefit of such discounts as are or may 
be allowed to individuals by the Company in each city, furnishing gas 
at the lowest price. It will be observed that the lowest average price is 
made up by taking the lowest price at which gas shall or may be fur- 
nished to private individuals in each of the five cities named, deduct 
therefrom the discount allowed consumers, then add up the net prices 
thus obtained in said five cities, divide by five, and two-thirds of the 
quotient will be the price that the city must pay the Company. The 
bill for May, 1890, was $12,113.99, and that for June, 1890, was 
$10,940.20; total, $23,054.19. Applying the rule stated, the Company 
is entitled to $11,631.19 for the month of May, 1890, and to $10,523.7 
for the month of June, 1890 ; total, $22,154.89. The Company is also 
entitled to interest on this amount at the rate of 6 per cent. per annum 
until paid, and the principal and interest to July 1, 1895, aggregate 
$28,859.51, for which I will permit a judgment to be entered against the 
city this week, so that the same may be paid by the sinking fund trus- 
tees at their meeting in September, and I do this in order that the inter- 
est may cease. This judgment bears interest from the ist of July until 
the same is paid. It appears that all the bills since the rejection of these 
two bills have been paid by your Board, with the. following proviso : 
‘Upon condition that it shall in no respect affect any claim by either 
party concerning any matter now in dispute, in relation to the proper 
construction of the clause in the contract with regard to the charge for 
gas.” The Supreme Court held that these payments so made, upon the 
conditions stated, were voluntary, and that there cannot be a recovery 
back for amounts paid over and above those that the city was compelled 
to pay. As to the unpaid bills, the bills in question, and all those that 
may be rendered hereafter, you will follow the rule laid down by the 
Supreme Court, to wit: Take the lowest price at which gas shall or may 
be furnished to private individuals in each of the five cities named, de- 
duct the discount allowed consumers, which will give you the net price 
for each city, then add up these net prices of the five cities named, di- 
vide the sum total by five, and two-thirds of the quotient will constitute 
the price that the city will have to pay for gas. 





Some days ago a special committee (Messrs. O’Brien, Norris, Caddi- 
gan, Crocker, Riddel, Berwin and Jones) of the Boston City Council, 
appointed under a legislative order entitled “‘An Act to enable cities 
and towns to manufacture and distribute gas and electricity,” left Bos- 
ton for the purpose of visiting New York, Philadelphia, Baltimore, 
Washington, Richmond, Pittsburgh, Buffalo, Niagara Falls, Cincin- 
nati and Chicago, with a view to acquiring information regarding mu- 
nicipal lighting. It is a junketing trip, merely. 





Tue Milwaukee Gas Light Company is furnishing gas to 2,642 public 
gas lamps, at the rate of $22 each per annum. 
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Brickdust Mortar. 





The use of brickdust mortar as a substitute 
for hydraulic cement, where the latter cannot 
be obtained, is now recommended (the Southern 
Architect says) on the best engineering author- 
ity ; experiments made with mixtures of brick- 
dust and quicklime showing that blocks of 4 
inch in thickness, after immersion in water for 
four months, bore without crushing, crumbling 
or splitting, a pressure of 1,500 lbs. per square 
inch. It is considered, too, that the addition 
of even as small a proportion as one-tenth as 
much brickdust as sand to ordinary mortars is 
preventive of the disintegration so often char- 
acterizing mortars used in the masonry of pub- 
lic works. The use of brickdust mixed with 
lime and sand is said to be generally and suc- 
cessfully practiced in the Spanish dominions, 
and is stated to be in all respects superior to 
the best Rosendale hydraulic cement in the 
construction of culverts, drains, tanks or cis- 
terns, and even roofs, whether for setting flat 
tiles or for making the usual tropical flat roof. 
The proportions used there in the manufacture 
are, approximately, one of brickdust, one of 
lime, and two of sand, mixed together dry and 
tempered with water in the usual way. 








Purification of Petroleum. 





R. Zaloziecki says it is known that in wash- 
ing petroleum distillates with sulphuric acid 
the concentration and purity of the acid have 
an important effect on the quality of the refined 
product, but the question of temperature, which 
the author considers of equal moment, does not 
appear to have received proper attentiorron the 
part of chemists. 

The dest results are invariably obtained by 
conducting the acid washing process at as low 
a temperature as possible. The author worked 
at temperatures ranging from 0° to 25°, and ob- 
tained whiter and purer products the more 
closely he approached the lower limit. Work- 
ing under identical conditions as to concentra- 
tion and purity of acid, the distillate obtained 
after the acid treatment at 25° had a distinct 
yellow color, while that following an acid 
treatment at 0° was almost colorless, with sim- 
ultaneous diminution of the difficulties accom- 
panying the process of purification, i. e., at the 
lower temperature the rate of clarification in- 
creased with the yield of refined product. 

The action of sulphuric acid on petroleum is 
of twofold character : (1) Elimination and solu- 
tion of impurities. (2) Oxidation of the heavier 
portions. Although the rate of absorption is 
not materially influenced by slight variations 
of temperature, the oxidation increases rapidly 
with a rise of temperature, as is evinced by the 
copious evolution of sulphurous anhydride. 
Moreover, at a higher temperature, the solvent 
properties of petroleum for resin acids, and 
more especially for oxidation products, in- 





creases, the result being the contamination of 
the distillate with impurities, which it is im- 
possible to completely remove either by wash- 
ing with soda lye and water or by other means. 








Smoke Prevention. 


—————— 


The serious difficulty with nearly if not quite 
all the appliances which have been devised for 
consuming smoke is that they do not pay. The 
heating capacity of smoke is so little that it is 
cheaper to waste the smoke than to utilize the 
small amount of potential heat there is in it; 
besides this, some portions of the smoke are in- 
combustible. Colonel Dulier has devised a sys- 
tem of smoke prevention, which has been de- 
scribed in the London Times, by which the 
smoke after leaving the furnace is mixed with 
steam in an ascending flue, and then in a de- 
scending flue is met by a very fine spray of 
cold water. The result is that the larger part 
of its constituents are dissolved or precipitated 
and escape with the water into the drains, from 
a tank at the bottom of the descending flue. 
Any residue passes out with a certain amount 
of steam from a chimney fixed in the tank. A 
rough proof of the efficacy of the arrangement 
is afforded by the fact that a piece of white 
cloth may be held for some minutes over the 
top of this chimney without becoming appreci- 
ably blackened. 

Colonel Dulier’s apparatus is in use at the 
City Saw Mills, Glasgow, and at Messrs. Mer- 
ryweather’s factory at Greenwich, and is being 
fitted to the Opera in Paris. At Messrs. Merry- 
weather’s the smoke from 11 forges is collected 
in one main flue, and after being mixed with 
steam is subjected to the action of three water 
jets consuming 100 gallons of water an hour. 
The system is here found so satisfactory that 
the rest of the forges are shortly to be connect- 
ed, and it is considered that the same amount 
of water will be sufficient to treat the smoke 
from them also. From observations made by 
the Public Analyst of Glasgow at the Saw 
Mills, it appears that the apparatus there re- 
moves over 90 per cent. of the solid matter of 
the smoke and more than half the sulphurous 
acic. It does not affect the draft in the chim- 
ney, any loss caused by the bends of the flues 
being compensated by the effects of the jet of 
steam which damps the smoke. In Glasgow 
this jet is at a pressure of 80 pounds to 100 
pounds per square inch, but though a fairly 
high pressure both for the steam and water jets 
seems to be advantageous, yet it is not neces- 
sary. 

The apparatus has been fitted to a stack of 
chimneys in a house in Belgravia, and has 
worked satisfactorily, using the water from the 
mains, and the steam given off by an ordinary 
high pressure hot water boiler. It is even said 
to have resulted in a reduction in the amount 
of coal burnt. There is an incidental advan- 
tage connected with it which may commend 
itself to people who are solicitous about sanita- 
tion. The water which has been used in the 
flue contains a quantity of sulphurous acid, and 
is, therefore, a disinfectant of considerable 
power. The cost of construction ought not to 
be very great, since the flues are only large 
steel tubes. But if the apparatus fulfils all that 
is claimed for it, manufacturers might find 
themselves recouped for their outlay by being 
able to burn an inferior and cheaper coal with- 





out producing an improper amount of smoke. 


The Market for Gas Securities. 





The market for Consolidated was active and 
strong during the week, and the opening to-day 
(Friday) was made at 145, at which price 100 
shares changed hands. The demand on invest- 
ment account continues, and as a result the 
supply of floating stock for speculative pur- 
poses is being very much curtailed. Even % 
the risk of incurring the charge of repeating 
ourselves too often, we advise the purchase of 
Consolidated at anything under 160. Standard, 
both common and preferred, shows fair 
strength, as does Mutual, which is bid for at 
172. Equitable is 195 bid, and East River com- 
mon is unchanged, at 30 bid. 

There is no news from Brooklyn, and values, 
which are nominal rather than real, are as 
before. 

Chicago gas sold up to 654 during the week, 
at which figure considerable long stock came 
out. This realizing forced the price to 634, but 
to-day the shares are stronger, at 64}. Con- 
sumers, of Jersey City, is in demand at 91 bid, 
and the bonds are strong at par bid. Lacledes 
are wobbly, with a weakening tendency. It is 
well to remember that the foreclosure sale of 
the Huntington (L. I.) works will take place at 
noon on.the 17th inst. 








Gas Stocks. 


oso 


Quotations by Close & Nash, Brokers and 
Dealers in Gas Stecks, 


35 Wau St., New Yorx Crry. 


SEPTEMBER 9. 


=> All communications will receive particular attention. 


¢2~ The following quotations are based on the par value 
of $100 per share. 








N. Y. City Companies. Capital. Par. Bid. Asked. 
\ 100 14a 145 
5 8180 
ee 100 
100 1% 
1,000 106 ‘it 
1,000 113 115 
ee 108 112 
100 172 pe 
1,000 100 102 
50 90 91 
1,000 és 98 
100 Bu 31 
100 4K 
1,000 8% 
50 50 a 
1,000 oe 
100 6744 
100 108 
Bonds, ist Mortgage, 5's 1,500,000 1,000 109 
BOB sc cccccesescescsceces 299,650 50 112 
Gas Co's of Brooklyn. 
ccs ovedccescesncess 2,000,000 GB 138 
EM cescducsvbccoegccccs 1,200,000 20 65 ae 
© OME, os ciciie 820,000 1,000 a 101 
EE nis Coches en snenie 2,000,000 10 ” 
 ; MPENEE kec'ussdecudccve 1,000,000 os - as 
Fulton-Municipal ........... 3,000,000 100 175 a 
os Bonds..... 300,000 ae 108 ie 
POOGEES... noc ccccccccccccseccs 1,000,000 10 90 . 
ee Gs ET 368,000 100 - 
= - Tussisciavess 94,000 en 98 100 
Metropolitan.............0+5 870,000 100 170 - 
” Bonds, 5's. .... 70,000 je ‘ «s 
NQGRAT 0000 cccccccvesccccecs 1,000,000 UB 2 eo 
DG, v ndgssstatacsese 700,000 1,000 99 100 
Williamsburgh.............. 1,000,000 50 38210 * 
* Bonds ....... 1,000,000 oo TR. ™ 
Out-of-Town Companies. 
Bay State........csccceese 5,000,000 50 19 19% 
** Income Bonds. 2,000,000 1,000 23 és 
Boston United Gas Co.— 
ist Series 8. F. Trust.... 7,000,000 1,000 e 8 
Tage oe sat 8,000,000 1,000 51 55 
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Buffalo Mutual............. 750,000 100 125 es 
“ Bonds....... 200,000 1,000 9% 100 
Central, San Francisco..... Coase u. 95 ee 
Chicago Gas Co,,........... 25,000,000 100 64 6444 
Chicago Gas Lt. & Coke Co, 
Guaranteed Gold Bonds. 7,650,000 1,000 93 
Cole. 560 cccenesens cess 1,069,000 63 
ist Mortgage............ 1,085,000 + 91 
Consumers, Jersey City.... 2,000,000 100 91 93 
We aascccccs 600,000 1,000 100 105 
Cincinnati G. & C.Co....... 7,000,000 100 208 20334 
Consumers, Toronto,....... 1,600,000 50 «184% «187 


Central, San Francisco......  ..... . “ 95 re 

Capital, Sacramento........ © ...... ; a 41 

Consolidated, Baltimore.... 11,000,000 100 wi 6214 
Mortgage, 6’s....... «++» 3,600,000 ai 107, «107% 
Chesapeake, ist 6’s..... 1,000,000 oa A 


Equitable, ist 6's. ...... 910.000 
Consolidated, ist 5's a de 
<a a aaa a 4,000,000 “ 3034 

“Con. Bonds.......... 4,812,000 ak 7 
Equitable Gas & Fuel Co., 


Chicago, Bonds........... 2,000,000 1,000 ri 101 
Fort Wayne ...... toscsscese 2,000,000 a 72 7: 
= Bonds....... ++» 2,000,000 Nie 85 
WIN 60 dd cncadecccances 750,000 5) 130 135 
Indianapolis...... .......... 2,000,000 ws 150) 155 
“ Bonds, 6’s...... 2,650,000 we 10544 
Jersey City.......... évawese 750,000 2 8180 <d 
Lafayette Gas Co., Ind..... 1,000,000 100 Mt 86 
I ihnndhe veccéceces 1,000,000 1,000 88 90 
TOU iabseseccesscvcece 2,570,000 50 = 130 
Laclede, St. Louis .......... 7,500,000 100 27 28 
a 2,500,000 100 84 &8 
ee . 9,084,400 1,000 97 9744 
EAD Fes Bis Ec cvcccccces 50,000 100 he 100 
Wi gd dents bo0ecveess 25,000 - 100 
Montreal, Canada . ween see. 2,000,000 100 = 200 
New Haven beacons .  déucea 2% 225 
COR eo be's vans ccccce acest - 45 
Peoples Gas Lt. & Coke Co., 
Chicago, Ist Mortgage.... 2,100,000 1,000 - 108 
2d bas -.+. 2,500,000 1,000 104 105 
Peoples, Jersey City........ 500,000 50 a 175 
PRP Me kaseccccvcces  secece 25 99 102 
Rochester Gas & Elec. Co.. 2,150,000 50 
Preferred..... peseccesce 2,150,000 50 
Consolidated 5's ........ 2,000,000 8% = 
San Francisco, Cal. ........ 10,000,000 100 71% 72 
St. Paul Gas Light Co...... 1,500,000 100 68 70 
ist Mortgage, 6’s........ 650,000 
Extension, 6's........... 600,000 as s <n 
General Mortgage, 5's 2,400,000 ke 88 90 
er 500,000 25 ve 
Washington, D. C........... 2,000,000 w@ 2 
Western, Milwaukee........ 4,000,000 100 644 «87 
OW iiinties dss nets 3,556,000 eo 95 ap 
pn an Del.  hhekerenees 500,000 5 18 «8619 
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WANTED, 


50 or More Boulevard Street Lamps 
(Second-Hand@), 


in good condition. Address, with lowest cash price, 
CARROLL COLLINS, Supt. Lexington Gas Co., 


1057-1 Lexington, Mo. 


GAS WORKS FOR SALE AT AUCTION. 


The Gas Works at Huntington, N. Y., recently completed 
and put in operation, will be sold at foreclosure sale, at that 
place, at the Works, at 12 M., Sept. 17,next. The Works are 
entirely new, are installed under the Lowe system, and have 
cost nearly $60,000. (See JournaL of Jan. 21, 1895.) For 
particularsinquireof INMAN BROTHERS COMPANY, 
136 Liberty Street, N. Y. City. 


FOR SALE, CHEAP, 


One 10 ft. by 10 ft. Station Meter, 
in good condition, arranged for 12-inch connections. 


One 10-inch Dry Center Seal, 
used only two or three years ; good as new. 


MILWAUKEE GAS LT. CO., 
Milwaukee, Wis. 


FOREMAN WANTED 


In Large Gas Works. 











1049-8 





Must be an experienced man of first-rate ability. 
1056-1 Address ‘‘ Z..”* care this Journal. 


WANTED, 


As General Agent for Valuable Gas 
and Acetylene Patents, 
a capable and energetic man. Address, stating age, experi- 


ence and references, 
1056-2 








** PATENT,” care this Journal. 


WANTED, 


By a man who has had a round experience in the manufac- 
ture and sale of gas, 


A Position as Supt. of a Large or Smal’ Gas Works. 


Is capable and energetic, and is willing to begin at &@ moder- 
ate salary. Address 
1082-tf 





“ B.,” care this Journal. 


POSITION WANTED 


As Supt. or Manager of a Gas Works or 
Gas and Electric Light Works. 
Fifteen years’ experience as Manager of Gas Works and six 
years Gas and Electric Light Works. Good reasons for wish- 


ing to change present employment. 
1043-tf Address ‘‘ Y. B.,”’ care this {gurnal. 


YOU WANT THE GOODS QUICKLY 


SEND IN YOUR ORDER. 


MICA CANOPIES & 
MICA CHIMNEYS 


ARE *WAY DOWN. 


THE MICA MFG. CO., 


88 ee St., N.Y. Pe ea 




















BRISTOL’S 


RECORDING PRESSURE GAUGE 


For Continuous Records of 


Street Gas Pressure. 


Simple in Construction, 
Accurate in Operation, 
Low in Price, 
Fully Guaranteed. 


Send for Oireulars. 


THE BRISTOL CO. 


Waterbury, Conn. 
Received Medal at World’s Columbian Exposition: 























Patent Lava Gas Tips. CHURCH'S TRAYS a Specialty. 
| UNIFORMITY 


GUARANTEED. § 


ALL SIZES 
AND SHAPES. 


D. M. STEWARD MFG. CO., 


CHATTANOOGA, TENN. 





Reversible, Strongest, Most Durable, Most Easily Repaired. 


sgt AS 





eo 


\“ \: 
WW LAN >\ 


—— Eleventh Avenue, New York. 








Peerless Patent 
Improved Gas Bag 


e also make the Cheapest and Strongest 
REVERSIBLE BOLTED TRAYS IN THE MAREET 
Send for Circulars. 








MOSES G. WILDER, 


Mechanical Engineer, 


816-822 Cherry St., Phila., Pa. 


MANUFACTURER OF 


Gas 
Governors, 


Governor 
Gas Burners, 


Gas Cocks 
and Fittings, 


In —- to a full coportmrnt os of Volumetric Governors, e 





These Gas tis are used to stop the flow of gas while re- 
pairing or making alterations in gas mains. There have been 
numerous cases of workmen a badly injured, and some- 
times fatally, by the escape <- resulting from the burst- 
ing of a bag, and our eehent 2 ae ey is designed to 
obviate such calamities. The in tor A shows unerringly 
when the has been sufficient; soe to ae the main, 
and when the pumping should ped. Ae Bo 
made of a oa stock especially po 5 to edule 4 
distension, and to resist the action of Oils, Gases, Naphtha 
and other residuum in the mains, and they are made with 
lapped joints, which adds greatly to their strength. 


x Gas Bag, each, er ey Gas Bag, each, "e 
5 = o yn 106 vr 13.00 |l am now making MERCURY PRESSURE Gov: 


h we 
6‘ %) <5 3 od ar ya 17.00 | EHRNORS of all the usual sizes, adapted to use upon Gas 
= * = ts 3 bet 38 27.50 | Stoves, Furnaces, and Meters. The same careful attention to 


“ reo of ie of desinn and workmanship which has established the 
The rn Peerless Rubber Mfg. Co, : 


of WILDER’S VOLUMETRIC GOV- 
16 Warren St, N. Y. City. 








eet 


ERNORS will be given to the new line. They have been 
thoroughly tested in many places during the past year, and have 
—— entire satisfaction. The price is very pw. and but for a 
| complete system of machinery adapted to th is work, it would be 
| im possible to se]] them at the price. I hope for large orders, as 
| they become known. in consequence of the low price and good 
quality 


THE HAZELTON or PorRcuPINE 
WATER TUBE BOILER. 


The Best Boiler in the World, and the Cheapest per Square Foot 
of Heating Surface. 


Unequaled for the Economical Production of Very Dry Steam. 


WE GIVE Liberal Capacity, Highest Efficiency, Absolute Safety and 
Thorough Workmanship. 
WE SOLICIT the Critical Examination of the Mechanical Profession 
and the Steam-Using Public, and Your Trade. 


Send for Catalogue and Reports of Tests. 


The HAZELTON BOILER GOMPANY, 


Sole Proprietors and Manufacturers, 


cae Ada, eae see Gen Office, 716 E. 13th St., N.Y, U.S.A. 


Tele., ‘‘1229-18th St.,"" New York. 
SCREEN FIELD 


Steam Engine Works. 


Established 187A. 
MANUFACTURERS OF 


Greenfield Stationary, Portable and Yacht 
ENGINES AND BOILERS. 


Also Horizontal, Automatic and Variable Cut-off Engines. 
Sizes from 3 to 75 Horse Power. 


Also Vertical and Horizontal and Marine Boilers. 
Steam Pumps and Adams’ Crate Bars. 


eee W.6. £6. GREENFIELD, - - EAST NEWARK, N. J. 
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sare ai =~. If You Want the Best GAS-TIGHT Tubing, 
—_ Conce— wim | as jj) NEW YORK GAS TUBING CO. 


334 & 336 East 23d St., N. Y. 
GUARANTEED NOT TO STIFFEN. Makers of All Kinds of Flexible Tubing. 


"Gelebrated SHANER GAS COAL 


Is Mined and Shipped from the 
Best Gas Coal Basin in Pennsylvania. 


-SHANER COAL CO., - 1326 Chestnut Street, Philadelphia. 


TrEeos. N. MoOoRDU EB, 


Cannel Coal Merchant, 
No. 1 Broadway, - - - New YorE Cit; 


Exclusive Shipper of the following celebrated 


GENUINE KENTUCKY CANNELS. 


BREGKEN RIDGE. The richest Cannel in the world ; will yield 15,200 cubic feet of 46.20 candle gas per ton of Cannel. 
0. K. BOGHEAD. Will yield 16,504 cubic feet of 38.15 candle gas per ton of Cannel. 


BIRDSEYE. wii yiela 14,132 cubic feet of 36.55 candle gas per ton of Cannel. 


ALL PRODUCE EXCELLENT COKE. 


Shipments in sealed box cars direct from the mines to any required station in the United States or Canada. Cargo Shipments from Newport 
News or Norfolk, Va. Correspondence Solicited. 


FIELDS ANALYSIS 


Eor the Wear 18904. 


An Analysis of the Accounts of the Principal Gas Undertakings in England, Scotland, and Ireland. Being the 
Twenty-fourth Year of Publication. Compiled and Arranged by 


JOHN W. FIELD Accountant to the Gas Lt. and Coke Co., London. 
Price, $5. For Sale by 


A. M. CALLENDER & CO., - No. 32 Pine Street, N. Y. City. 


Coal Tar Genealogical Tree 


MR. T. VINER CLARE EH, of London, Hrne., 


Having compiled a novel Chart or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 


km the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale a 
limited number of «opies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO., - - No. 32 Pine Street, New York. 















































CORRESPONDENCE SOLICITED. 
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WM. W. GOODWIN, Prest. ©. N. GULDLIN, V.-Prest. & Treas. H. B. GOODWIN, Sec. 


THE AMERIGAN CAS ENGINE GO., 


MANUFACTURERS OP 


The Double=Acting Gas 






ERNEST F. LLOYD, Asst. Sec 





Engine, 


Under the Patents of Griffin, and Diek, Kerr g Co., of London and Kilmarnoek. 















Tandem 
Cylinder. 
Impulse 
Every 
Stroke. 

100 to 1,000 
Horse Power. 


For Central 
Stations and 
all work 
requiring 
extreme 


steadiness. 


KR 


Single Cylinder. 


{mpulse Every Revolu- 
tion. 


(Two Strokes.) 
15 to 500 Horse Power. 


For General Work and 
Isolated Electric Plants. 


ESSENTIAL PRINCIPLE.—An impulse at each end of piston ; using half force to each impulse; doubling 
the steadiness ; reducing the wear on moving parts, and weight for given power. CONSTRUCTION.—The piston 
rod works through stuffing box in front end of cylinder, and connecting rod is carried in a cross-head working in a 
slide in frame, as in ordinary steam engine practice. Adl valves are of the poppet type, operated by cams on a single 


cam-shaft, giving positive movement to every working part. Tube or electric ignition. 


RESULT.—An engine of 





extreme simplicity and steadiness of action, the even wear on the cylinder and all working parts assuring increased 


economy, long life, and minimum cost in repaira RECORD. 


the past eight years. Address w. W, GOODWIN, President, Lock Box 718, Philadelphia, Pa., or 
THE WESTERN GAS CONSTRUCTION CO. Blirs, & Gen. Agts., Fort Wavne Ina, 
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GAS ENGINEERING COMPANY, 


INCORPORATED, 
& Conestoga Building, PITTSBURGH, PA. 


MANUFACTURERS OF 








F. L. SLOCUM, Prest. 


Gas Works Machinery of all kinds, } SAM'L WOODS, Tress. 


OWNER OF 


PITTSBURGH ‘WASHER SCRUBBER, 


rou iin one, wD Bae 











and mck neen po Linu ors. i | Lal 
The Erection of Bi-Product Coke Ovens : 
a Specialty. ‘ rte 
Faux System of Recuperative Benches, "\gueems 


JAS. GARDNER, JR. 








AMMONIA MACHINE. NEW SYSTEM HYDRAULIC MAIN. 











The Improved 


a Light. 


Po. 8 6 8 O38 8 88 6) 6 ee 6S 68s eee ee ee ee 2 ff ff Pe fe ee ne ee 2 ee 2 ee 











No. 3! Burner, with Nos, !O0 and 43 Shades. 


Made by the 


Welsbach Light Company, 
Gloucester City, N. Jd. 


Sole Manufacturers for the United States. 





No. 3! Burner, with No. 74 Shade. 








Management of 


The American Gas Engineer <tr 
and Superintendents Handbook. |......2c22722=...... 


By WM. MOONTY. The Chemistry of 











850 Passes, Full Gilt Morocco. Frice. $8.00. Illuminating Gas. 





By NORTON H. HUMPHRYS. Price, $2.40. 


A. M. CALLENDER & co., 32 Pine St., N.Y. A. M. CALLENDER & CO., 32 Prove g., N. Y. Orry 
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G. W. HUNT COMPANY. ©. 22=2=~n. 


SOLE IMPORTER OF THE CELEBRATED 
COKE CARS for Gas Works, in-Nidi 
ek CEU tar Dareving Aahon German (Stettin-Didier) Clay Gas Retorts, 


CHARGING CARS for Bringing Coal | 240°KS, TILES, FIREBRIOKS, FIRE CEMENT, 


from the Storage Bins to Boiler | Stettin “Anchor” & “Eagle” Brand Portland Cement 
Room and Retort Houses. 10° & 12 Old Slip, New York. 


INDUSTRIAL RAILWAYS 
— ially desi d f handli terial ° 
Specialy designed for handing materal Read Holliday & Sons, Ltd. 


THE HUNT TIP car. Gas Works, Coal Yards, Factories, Etc , Etc. | 
45 BROADWAY,’ - m NEW YORK. No. 7 Platt St., N. Y. City. 


NEBIGCINGS HANDBOOK oxtpe or non 
FOR GAS ENGINEERS AND MANAGER, == 


Analysis, Samples and Particulars on Applica- 
tion. 
































The present (the fifth) edition marks an important advance on those 
that have gone before. Considerable additions have been made to the text 


and much of it has been rewritten and otherwise improved. | PAT q N T S 


| ~~, opyrights 

Price, Cloth, $6 “Wepaty-ive youn en, 
2 2 a | and Label “we't @ re aon hether patent can 

ams pln or not, tree of wh er pa fee 1 not ase 


A. M. CALLENDER & CO.. 32 Pine St... N Y | _—_ im wicbow's Sortuner nice 


t Cc 

















SCciIiENTTIEFIC BOOE Ss. 





KING'S TREATISE ON THE MANUFACTURE OF COAL THE MANAGEMENT OF SMALL GAS WORKS. By | AMERICAN PLUMBING. By Alfred Revill. $2. 












GAS. Three vols.; $10 per vol. C.J. R. Humphreys. $1. CEMENT ; A Manual of Lime and Cement, their Treatment 

GAS MANUFACTURE, by William Richards. 4to., with MANUAL FOR GAS ENGINEERING STUDENTS. By D. and Use in Construction. By A. H. Heath. $2.50. 
numerous Engravings and Plates, in Cloth binding. $12. Lee. 40 cents. 

TECHNICAL GAS ANALYSIS. $8. 4.* | THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. ELECTRICITY. 

GAS CONSUMER'S GUIDE. $1. AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R. ELEMENTS OF ELECTRIC LIGHTING, Including Electric 

GAS CONSUMER'S HANDYBOOK, by Wm. Richards,C.E.|  Amold. $2. | Sa ae 
20 cents. DIGEST OF GAS LAW. $6. id Stina 

PRACTICAL TREATISE ON HEAT AND VENTILATION, DISTILLATION OF COAL TAR AND AMMontAcaL | PUEMENTARY ELECTRICITY. By Prof. F. Jenkin. 40e. 
with Special Relation to Illuminating, Heating and Cook- LIQUOR. By Geo. Lunge. New edition. $12.50. ELECTRIC TRANSMISSION OF ENERGY. By G. Knapp. 
ing by Gas. By E. E. Perkins. $1.25, A TREATISE ON THE COMPARATIVE COMMERCIAL mt mt 5 

CHEMISTRY OF ILLUMINATING GAS. By Norton H. VALUES OF GAS COALS AND CANNELS. By D. A. | ELECTRICIANS POCKETBOOK. By Monroe and Jamie- 
Humphrys. $2.40. Graham. $8. son, $2.50. 

PRACTICAL TREATISE ON HEAT. By Thomas Box. % THE AMERICAN GAS ENGINEER AND SUPERINTEND.- | | MAGNETISM AND ELECTRICITY. By J. Overend. 40 cts 
edition. $5. ENT’S HANDBOOK. By William Mooney. $3. ACCUMULATORS. By Sir D. Solomons. $1.50. 

PRACTICAL PHOTOMETRY : A Guide to the Study of the A TEXT BOOK OF INORGANIC CHEMISTRY. By Prof. | DYNAMO BUILDING. By F. W. Walker. 50 cents. 
Measurement of Light. By W. J. Dibdin. $3. aesccsbpanesbensguoeragh x: DOMESTIC ELECTRICITY FOR AMATEURS. By E. 

CHEMICAL TECHNOLOGY. $4. ILLUMINATING AND HEATING GAS. By W. Burns. $1. 50 | Hospitalier. $2.50. 

IRONWORK: Practical Designing of Structural Ironwork. ee MECHANICAL ENGINEERS. By H.| practiICAL MANAGEMENT OF DYNAMOS AND MO- 
By H. Adams. $3.50. une sie ts apeamneniie TORS. $1. 

GAS WORKS: Their Arrangement, Construction, Plant and CASES. OEM. | PRACTICAL GUIDE TO THE TESTING OF INSULATED 
Machinery. $5. TREATISE ON MASONRY CONSTRUCTION. Baker. $5.| WIRES AND CABLES. $}. 

COAL: Its History and Use. By Prof.Thorpe. $3.50. GAs Oe rice — HANDBOOK. By Jno. | gLECTRIC LIGHT FITTING. $2. 





THE GAS WORKS OF LONDON. By Colburn. 60 cents. GAS 3 LIGHTING AND GAS FITTING. By W. P. Gerhard. PRACTICAL ELECTRICITY. $2.50. 


HEAT A MODE OF MOTION. By John Tyndall. $2.50. | | ELECTRICITY FOR ENGINEERS. $2.50. 
Z 











The above will be forwarded by express, upon receipt of price. If sent by mail, postage must be added to 


above prices. We take especial pains in securing and forwarding any other Works that may be desired, upon 
receipt of order. All remittances should be made by check, draft, or post office money order. 


A. M. CALLENDER & CO., 32 Pine Street, New York. 
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JEWEL GAS STOVES 


For 1895 


ARE MODERN 


AND 


UP TO DATE. 











% Two New Laundry Stoves. * 
%* Six New Square Junior Stoves. * 








WRITE FOR 1895 CATALOG. 





56 Cooking Appliances. 
iin mints att tilinartndite annie Not a Padded Book. 


GEORGE M. CLARK & COMPANY, Makers, CHICAGO. 


Eastern Agency, 152 & 154 West 23d 8t., N. Y. City. 


WILLIAM M. CRANE & CO. 


Office, 838 Broadway; Factory, 428 & 430 W. 14th St., NEW YORK CITY. 















The \d ulean Hot Air Furnace 
For Gas Fuel. 


Constructed entirely of Cast Iron in Gal- 
vanized Iron Casing. 

A revolution in which all Gas Companies 
Should take a hand. 

Gas as Fuel is unsurpassed. This illus- 
trates it in an unexcelled manner. 


| We also make a Hot Water Heater for Gas, and will send Circu- 
py, lars on Application. 












We Mannuilédtebe a Full Line of Gas Appliances for Heating and Cooking. Send for Catalogue. 
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CHAS. M. JARVIS, Prest. & Chief Engineer 


BERLIN IRON BRIDGE CO. 


SS > a 
— A — 


BURR K. FIELD, Vice-President. FRANK L. WILCOX, Treasurer. GEO. H. SAGE, Secretary. 
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The above illustration is taken direct from a photograph, and shows the construction of an Iron Truss Roof designed and built by us for the 
Connecticut Electric Company, at Waterbury, Conn. The building is 51 feet in width by 251 feet in length, with brick walls 
and iron truss roof covered with corrugated iron. For an Electric Light Station, where the risk from fire is 
very great, this construction particularly commends itself, as this risk is entirely eliminated. 





Write for Irliustrated Catalogue. 





Office and Works, No. 6 Railroad Avenue, East Berlin, Conn. 








Avex. C. HuUMPHRErS, M.E., ARTHUR G@. GLASGOW, M.E., 
MANHATTAN LIFE BUILDING, CABLE ADDRESS, 9 vicroria ST., 
(64 Broapvway,) LONDON & NEW YORK, LONDON, 8. W., 
MEW YORK. ** HUMGLAS."* ENGLAND. 


HUMPHREYS € GLASGOW, 


CONTRACTING AND CONSULTING 


GAS ENGINEERS. 





WATER GAS PLANT A SPECIALTY. 
GAS PROPERTIES EXAMINED AND VALUED. 
_ ABVICE AS TO IMPROVEMENT OF GAS PROPERTIES AND MANAGEMENT. 


THE MANAGEMENT OF SMALL GAS WORKS. 


| By OC. J. R. HUMPHREYS. 
Frice $1. 


A. M. CALLENDER & CO.. No 32 Pine Street New York. 
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(Copyrighted, 1894, by the AMERICAN METER Co.) 


AMERICAN METER CO. 
























ESTABLISHED 1834, INCORPORATED 1863, 


NEW YORK AND PHILADELPHIA, 
CHICAGO, 


ST LOUIS, 


SAN FRANCISCO. 





PUBLIC LIGHTING TABLE. 











































SEPTEMBER, 1895. 


























































































































u Table No, 2. 
Pay Table No. 1. NEW YORK 
FOLLOWING THE || — CITY. 
he MOON. ALL Nieut 
° LIGHTING. 
3 Pe) i] Exti 
A S| Light. Extinguish.| Light, 4 
P.M. | A.M. 
Sun. | 1} 240am| 4.30 am/| 6.30 | 4.20 
Mon.| 2)\NoL. |No L. 6.30 | 4.2u 
Tue. | 3\No L.ru|No L. 6.15 | 4.30 
Wed.| 4\NoL. |No L. 6.15 | 4.30 
Thu. | 5| 6.50 pm| 8.00 pm) 6.15 | 4.30 
Fri. | 6} 6.50 | 820 |} 6.15 | 4.30 
Sat. 7! 6.50 8.40 6.15 | 4.30 
Sun. | 8) 6.50 9.00 6.15 | 4.30 
Mon.| 9} 6.50 9.30 6.15 | 4.30 
Tue. |10) 6.50 10.10 6.05 | 4.40 
Wed. |11) 6.50 1Q/10.50 6.05 | 4.40 
Thu. |12} 6.50 11.50 6.05 | 4.40 
Fri. |13) 6.50 1.00 am}| 6.05 | 4.40 
Sat. |14) 6.50 2.20 6.05 | 4.40 
Sun, |15) 6.30 4.40 6.05 | 4.40 
Mon. |16| 6.30 | 4.40 6.05 | 4.40 
Tue. |17) 6.30 4.40 5.55 | 4.50 
Wed. |18) 6.30NmM) 4.40 5.55 | 4.50 
Thu. |19! 6.30 4.40 5.55 | 4.50 
Fri. {20) 6.30 4.40 5.55 | 4.50 
Sat. {21} 6.30 4.40 5.55 | 4.50 
Suan. |22] 6.30 4.50 5.55 | 4.50 
Mon. |23) 7.40 4.50 5.55 | 4.50 
Tue. |24| 8.30 4.50 5.40 | 5.00 
Wed. |25| 9.30 FQ) 4.50 5.40 | 5.00 
Thu. |26)10.30 4.50 9.40 | 5.00 
Fri. |27/11.30 4.50 5.40 | 5.00 
Sat. |28/12.30 am} 4.50 5.40 | 5.00 
Sun. 29| 1.40 5.00 5.40 | 5.00 
Mon. a 2.40 5.00 5.40 | 5.00 
TOTAL HOURS LIGHTING 


DURING 1895. 






























By Table No. {. 





Hrs. Min. 





January ....237.00 | January. ...423.20 
February ...196.40 | February. ..355.25 
March..... 195.50 | March..... 355.35 
April.... ...165.30 | April...... 298.50 
May....... 153.40 | May....... 264.50 
June ...... 138.20 | June...... 234.25 
: eee 146.30 | July....... 243.45 
August ... 152.50 | August ....280.25 
September ..165.10 | September. .321.15 
October....186.10 | October .. ..374.30 
November .. 204.10 | November ..401.40 
December. .219.30 | December. . 433.45 

Total, yr...3987.45 


By Table No. 2. 

















Hrs. Min. 
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P. H. & F. M. ROOTS Co., 


Connersville, Ind. 








at FAC G>,, 


GAS EXHAUSTERS. BYE=-PASS VALVES. 














AUTOMATIC GAS GOVERNORS. 





GAS VALVES. PIPE FITTINGS. 

















Latest 


Improved ler 




















Write for Illustrated Catalogue. 


Estimates submitted on application. 


P. H. & F. M. ROOTS CoO., 


Connersville, Indiana. 


COOKE & CO., Selling Agts.. 163-165 Washington St., N. Y. City. 
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THE UNITED 
GAS IMPROVEMENT Co. 


DREXEL BUILDING, PHILA., PA. 

















Inquiries from any part of the United States 
should be addressed to the Philadelphia Office. 


~ 





BUILDERS OF 


THE STANDARD LOWE WATER GAS APPARATUS. 





Te eee 














Camm 444 
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2 


Standard “* Double Superheater"”’ Lowe Apparatus, designed for the use of Naphtha, Crude Oil, or “Distillates.” 


BUILDERS, LESSEES AND PURCHASERS OF GAS WORKS. 


Water Gas Plants, either independent or auxiliary to Coal Gas Works, erected to 
meet any conditions. Apparatus designed to use any grade of Oil, 
and Anthracite Coal, or Gas House or Oven Coke. 











PAMPHLETS, PLANS AND ESTIMATES FURNISHED UPON APPLICATION. 
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THE 


















WESTERN 


GAS CONSTRUCTION CO., 


ENGINEERS and BUILDERS, 
FORT WAYNE, INDIANA. 


IMPROVED LOWE WATER GAS APPARATUS. 


Special No. | Setting, for Small Works. 
StandareSetting, vith inaependent blests. All capactte. 
Double Superheater Setting. Separate Carbureter and Superheater. 


having a Vaporizing 


Improved Double Superheater Setting, ors2 ones 


of the Carbureter (Patented Nov. I3th, 1894). This IMPROVED SETTING can be applied to 
the ordinary Settings now in use. 


AL settings (except No. 1) are built with or without our Ball Valve Connection for “up and down runs.” Our Apparatus will use any 
grades of Oils or Naphthas, Gas House or Oven Coke, and Anthracite Coal. Results guaranteed. 


GENERAL GAS WORKS CONSTRUCTION. 


Purifiers, Holders, Coal Gas Benches, Hub and Flange Valves, Street Main Specials, Condensers, Scrubbers, Etc 
New York Ofico, 


32 Fine Street, WM. HENRY WHITE, Engr. 


















Tee 


LUDLOW VALVE MFG. 60., 


MANUFACTURERS OF 


VALVES, 


Double and Single Gate, 4 in. to 72 in., outside and 
inside Screws. Indicator, ete., for Gas, 
Water, Steam, Oil and Ammonia. 


SEND FOR CIRCULAR. 
SEND FOR CIRCULAR. 





Foot Valves, Yard Wash and Fire Jydrants. 


OFFICE AND WORKS: 


TROY, N Y. 





Hydraulic Main Dip Regulators, Check Yalves, } 





038 to 954 River St., & 67 to 83 Vall Av. . 


NEW YORK MARINE PAINT CO, 


Successors to TRACY & HADDEN. 


| 
++ 

o = He 

PAINT “7” Holders 


And all Ironwork about Gas Works. 
POU CHE BEHPsinfE, N. YY. 


GASHOLDER PAINT. 


Use Only . 


THE GOVERNMENT WATERPROOF PAINT. 


Proof against Ammonia, and Absolutely Waterproof. Send for Prices and Particulars. 


THE GOVERNMENT WATERPROOF PAINT CO. 104 High Street. Boston. Mass. 


CHAPMAN VALVE MANUFACTURING CO,, 


MANUFACTURERS OF 


Valves ald Gales for Gas, Ammonia, Water, Ftc. 


Also, Cate Fire Hydrants with and without Independen 
Nozzle Valve. All Work Guaranteed. 
Works & Gen’ Office, indian Orchard, Mass, Treasurer’s Office, 72 Kilby & 112 Milk Sts., Boston Mass 


Chicago Office, 24 West Lake St. New York Office, 28 Platt St. 
St. Louis Office, L. M. Rumsey Mig. Co., 810 North Second St 
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NATIONAL GASax7 WATER Go., 


218 La Salle Street, Chicago. 
Builder and Operator or Gas Works. 


The Rew Soft Coal Carbureted Water Gas Apparatus. 


TESTED BY TWO YEARS’ PRACTICAL OPERATION, AND FULLY GUARANTEED. 














Pians and Estimates Upon Applzcation. 





IRWIN REW, President & Treasurer. N. A. MeCLARY, Secretary & Gen’l Manager. E. E. MORRELL, Engineer. 


CONNELLY IRON SPONGE AND GOVERNOR CO., 


(Successors to CONNELIVY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 


Saves money, saves labor, and is the most efficient purifying material ever offered as a 
66 99 ’ ? 
-IRON SPONGE. substitute for lime. We guarantee a large saving, both in cost of material and labor 











~~ 





OVER FOUR HUNDRED NOW IN USE! NO WORKS COMPLETE WITHOUT IT! 

AUTOMATIC WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION. 

GOVERNOR. REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 
IT 1S THE ONLY RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 





Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 
STEAM JET Compensator and Bye-Pass Valves in the most compact form possible. Occupies but 
little space; uses very little steam; saves formation of carbon in retorts; increases yield 

EXHAUSTER. 10 to 15 per cent. No works too small to use them profitably. 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR CO0., No. 365 Canal St, New York. 


WILBRAHAM BAKER BLOWER COMPANY, trRONW MASS 


Successors to WILBRAHAM BROS., For Gas Purification. 


Philadelphia. Pa., Acts immediately, and more efficiently 


SOLE MAKERS OF than any other purifying agent 
now in use. 


THE HUNTOON GAS GOVERNOR. Greenpoint Chemical Works, 


JOHN SCHRIEVER, Manager. 
The Best Governor in the Market for Rotary or | Greenpoint Ave. & Newtown Oreck, Brooklyn N.Y 


ee se =n: DOUGLAS’ FERRIC OXIDE 


For Gas Purification 


Wilb h CG B=zh ¢ Is a superior natural Hydrated Oxide of Iron. 
ra am. as aus ers, Will give a higher purification per bushel than 
any other material. We ship the pure Oxide 
of Iron, containing no sawdust, thus effecting 


BAKER ROTARY PRESSURE BLOWERS, a saving in freight leaving the consumer io 


furnish the diluent a a nominal cost. Itis n¢~ 
used by the largest gas companies in the West 


Ama Rotary Piste. Gcoo pe. | Sse se 
Catalogues and Prices on Application. 1 H.W. Douglas (*cisc'mpssy) Ann Arbor, Mich 
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oops PE REKINS & GCO,, = sums 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES ACENTS FOR THE FOLLOWING 


Standard Gas Coals = Cannel. 
Ocean Mine Youghiogheny Gas Coal, 


From EHaltimore. 


Clinch Valley, ThackersLogan Gas Coals 


From Norfolk, Va. 


Old Kentucky Shale and 0. K. Boghead, 


From Kentucky, 














The Most Valuable Enricher Now Obtainable. 
Second Only to the Celebrated Australian Shale. 


Cargo Shipments from New York, Philadelphia, Baltimore and Norfolk. 


Single carloads or more delivered at any required point in the United States or Canada. 








BERWIND-WHITE COAL MINING COMPANY'S 








Ocean Westmoreland Gas Coal. 





‘ STRIGTLY High Grade..... 

Offices : Carefully prepared. 

858 Broadway, New York. For Gas Making or 
Betz Building, Philadelphia. Heavy Steaming. 








These are Facts. 


BUTTS CANNEL 


possesses such ’ BUTTS CANNEL THE MINE Is located in the heart of the 
NATURAL ADVANTAGES FOR GAS Goal Region, within 40 miles of Pittsburgh. 
Hint we ate oble ty uli positive Baggy RAILROADS. It has track connection 


with Penn. & Erie Rys., making favorable rates 


THE WEIN. It averages nine feet thick of 


pure Cannel. 


THE YIELD. Thirty Candle Power Gas, 


5.75 Cubic feet per pound. 


BYE-PRODUGTS. Unexcelled Coke. 


More Tar than Pittsburgh Coal. High in Ammonia. 


assurance of its ECONOMY as 
against OIL or other CANNELS 


FOR CAS ENRICHING. 


Write us for Prices. 


The GOFF-KIRBY COAL CO. 


CLEVELAND, OHIO. 
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GAS ENRICHERS. 





GAS COALS. GAS COALS. 





The Despard Gas Coal Co., 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


COrFs EG. 


MINES, = - £Clarksburgh, Harrison Co., West Va. 
WHARVES, = - «= Locust Point, Baltimore, Md. 
OFFICE, = = «= 44 South Street, Baltimore, Md. 


ROUSSEL & rk 
71 Browdway, N 


ENRICH YOUR GAS 


WITH OUR 


“Bear CREEK” GANNEL 


Containing 
14,630 Cu. Ft. of 41-Candle Gas and 
995 Ibs. of good Coke per 


ton of 2,240 Ibs. 


Log Mountain Coal, Coke & Timber Co., 


PINEVILLE, KY. 


MACFARLANE & CO., Louisville, Ky., Agts. for U.S. and Canada. 


HENRY G. SGHEEL, 


Tree Gales eins Yong and Sen of High Grade W. 0 
heny, and West Virginia 
Thecten ly Screened 


GSAS COATLS. 


Superior Keone Gas Cannel, Connellsville Remy Mountain 
learfield and Cumberland Vein 
team and Smithing Coals. 


Room 176, Washington Building, No. 1 Broadway, N. Y. City. 


KELLER ADJUSTABLE 
COKE CRUSHER. 


Sheng. Simple, Durable. Will 
rush any Size Desired. 
Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co , 
Columbus, Ind. 
bees sce Soiicited. 


BANGS & HORTON 


“i; AGENTS, } 
60 Congress 8t., Boston. 


























WILBUR H. TOWNSEND, 
Naphthas, Gas and Fuel Oils and Crude 


Petroleum for Gas Companies. 
Room 115. 29 Broadway, N.Y. City, 


— THs -—* 


PENN GAS COAL CO. 


OFFER THEIR 


Coal, Carefully Screened ="<Prepared for Gas Purposes, 





'rheir property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 
the Pennsylvania Railroad, and on the Youghiogheny River. 


Principal Office: 
Room 720, Reading Terminal Building, Phila., Pa. 
Points of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 (Lower Side), South Amboy, N. J. 














EpMUND H. McCuLLouGna, Prest. CuaAs. F. GODSHALL, Treas. H. C. ApAms, Sec. 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





POINTS OF SHBIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS SSENECA LAK®), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South $d St., Phila., Pa. 


THE SUN OIL CO. 


OHIO CRUDE OIL, 


38 to 41 Degrees Gravity. 








‘Toledo, O., and Pittsbureaeh, Pa. 








Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 





Correspondence Solicited, 


GAS OIL. 


26 Broadway, New York Citv. 
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RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICA, 





),H. GAUTIER & COMPANY 


CORNER OF 
GREENE AND ESSEX STREETS, 


JERSEY CITY, N. J. 


MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 


Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick and 
Fire Sand in Barrels, 


H. Gavutter, Prest. Cuas. E. Grecory, VitePrest 
Davin R. Daty, Sec. & Treas., Gen’l Mangr. 


Brooklyn Fire Brick Works, 


CLAY RETORTS, FIRE BRICK. 
Gas House and other Tile. 
Office, 88 Van Dyke St., Brooklyn, N. Y 








LACLEDE FIRE BRICK MFG. CO., 


MANUFACTURERS OF 


Fire Brick, Gas Retorts, 


ST. LOUIS STANDARD SEWER PIPE. 
Blast Furnace and Cupola Linings, every description of Fire 
Clay Material, Fire Clay Flue Linings, Chimney Tops 
Dry Milled and Crude Fire Clays, etc. 

OFFICE AND DEPOT 
901, 903, and 905 Pine Street, 


8ST. LOUIS, MO. 





ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON 8T., E.8., N.Y. 


Cas Retorts, 


TILES, FIRE BRICK. 
AND EVERYTHING IN THE FIRE CLAY LINE. 





ADAM WEBER, Proprietor. 


Manhattan Fire Brick and Enameled 
Clay Retort Works. 


Works, Weber, N. J. 
Office, 633 East 15th St., New York. 








Modern Recuperative 
Furnaces 


AND 


Standard Fire Brick and Gas Retorts. 











Ciay‘RETORTS 





“ne 
2%, 














Works, 
LOCKPORT STATION, PA. 


— ESTABLISHED 1864.— 


JAMES GARDNER, JR.., 


Conestoga Bldg., Wood & Water Sis 
PITTSBURGH, PA, P. 0. Box 373. 


Successor to WiLLIaAM GARDNER &@ SON. 


Fire Glay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. &. 




















(ESTABLISHED 1856.) 

A EXCELSIOR FIRE BRICK & CLAY 8 
WORKS, Perth Amboy, N, J. 
OFFICE, 418 to 422 East 23d St., N. Y 
BENCH SETTINGS, 
Fire Brick, Tiles, Etc. 

and cop 
and thorough in its work. Fully warranted to stick. 
Ee Gens oa DOD 5 et me pound 
C.L. GHROULD & CO., 
N. 3d & Prospect Avs., Mt. Vernon, N.¥- 


HENRY MAURER & SON, 
ETORT WORK 
Clay Gas KRetorts, 

GEROULD'S IMPROVED RETORT CEMENT. 


Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 
Mermod-Jaccard Building, St. Louis, Mo. 


PROPRIETORS OF THE 


DAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost en- 
tirely in the manufacture of 





We have studied and perfected three important points. 
Our retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the abrasion of 
feeding and emptying. We construct 


Half and Full Depth Benches of Our Own Design, 
Containing 6, 8 or 9 Retorts. 


We have Greatly Improved our Recuperators. Coal or 
Coke can be used as Fuel in Furnaces. 





Materials for Gas Companies). 





THOS. SMITH, Prest. 


BALTIMORE 


RETORT & FIRE BRICK CO. 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 


AUGUST LaMBLa, Vice-Prest. & Supt 





Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Red and Buff Ornamental Tiles and Chim -: 
mey Tops. Baker Oven Tiles 12x 123x323 
and 16x10x2 


WALDO BROS., 88 WATER 8T., BOSTON, MASS 
Sole Agents for New England States. 








Kine’s Treatise on Coal Cas. 


Standard text-book for the Engineers and Managers of Gas Works, and for all who are concerned or take an interest in the manufac- 
ure and distribution of Coal Gas, and in the utilization of the Secondary Products resulting therefrom; treating also of the Gas Engine 
and of Gas Cooking and Heating Appliances. 


In Three Volumes. Price per Vol., $10. 
Sold either by Volume or in Sets. 


A.M. CALLENDER & OO., 82 Pine Street, N. Y. City. 














Sept. 9, 1895. 


American Gas Light Fourual. 


435 








FRED. BREDEL, 6.E., 


PROP’R OF KLOENNE AND BREDEL PATENTS. 


Recuperative Furnaces, Purifying Machines, 





* (as Apparatus, x 





No. 118 Farwell Avenue, Milwaukee, Wis. 








GASHOLDER TANKS AND 
GAS WORKS MASONRY COMPLETE 


Plans prepared and Estimates furnished at short notice 


J. P. WHITTIER, 


70 Rush St., Near Division Ave., Brooklyn, N. Y. 








The Cas Engineer’s 
Laboratory Handbook. 


By JOHN HORNBY, F.I.C. 


Price, $2.50. 
A. M. CALLENDER & CO., 32 Pine Street N. Y. City 


GREENOUGH’S 


“DIGEST OF GAS LAW” 


Frice, 35.00. 


This is a valuable and important work, a copy 
of which should be in the possession of every gar 
company in the country, whether large or small. 
As a book of reference it will be found invaluable. 
It is the only work of the kind which has ever 
been published in this country, and is most com 
plete. Handsomely bound. Orders may be sent i 


Ao M. CALLENDER & CO.. 32 Pine St... N.1 





Busty FLEMMING’S 
Generator-Gas Furnace 











Materials furnished and Benches erected by 


J. H. GAUTIER & CO., - Jersey City, N. J. 


Address as above, or D. D. FLEMMING, Jersey City, N.J. 
con enn so ee mean aman 











AMERICAN 
GAS LIGHT JOURNAL. 
$3.00 per Annum. 


A. M. CALLENDER & C3, 
32 Pine Street, N. Y 


Al 


The Miner Street Lamps, 
Jacob G. Miner, 


No. 823 Eagle Ave., New York, N. Y. 








BINDER for the JOURNAL. 


STRONG. 


DURABLE. 






LIGHT. 


SIMPLE 


CHEAP. 


HANDSOME. 





Price, $1. 





A.M. Callende 
& Co., 


82 Pine st., 
N. Y. City 





Bartlett Lamp Mfg. Company, 
Globe Lamps, 


Stations, etc. 


LAMP POSTS 


A Specialty. 
Office and Salcesroom, 


137 &139 W. Broadway, New York City. 


Gas Companies and others intending to erect Lamp 
and Posts will do well to communicate with us. 











Parson’s Steam Blower, 


IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZI 
<6 OR OTHER WASTE MATERIAL. 





PARSON’S TAR BURNER 


FOR UTILIZING COAL TAR AS FUEL, 
PARSON’S AIR JET TUBE CLEANER, 


FOR CLEANING BOLLER TUBES. 


ices are all first-class. They will be sent to anv responsible party for trial. No saie 
Soleo entadaee, Manufactured by the WATERTOWN STEAM BLOWER COMPANY 


H. E. PARSON. Supt.. 621 Broadway, N. Y. 
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DAVIS & FARNUM MFG. CO. 


WAT THAM, MASS. 


PRINCIPAL OFFICE AND WORKS, WALTHAM, MASS. BOSTON OFFICE, Room 18, Vulcan Building, 8 Oliver Street. 






















Single, Double and Triple- 
Lift 


Gasholders 


of any Capacity. 


Tubular, Pipe and Sinuous 
Friction 


Condensers 


of all Sizes. 














Steel Tanks ! _| Iron Roof Frames 
for Gasholders. ie, and Floors. 
PURIFYING BOXES, CENTER SEAL BENCH WORK, REVERSIBLE LIME 

OR VALVE CONNECTIONS. TRAYS. 











SELF-SEALING AND PRESSED STEEL MOUTHPIECE LIDS. 
Coke Barrows, Coal Wagons, and all Apparatus Requisite for a Complete Gas Plant. 


—— ALSO — 


GAS AND WATER PIPE, FLANGED PIPE, 
Sugar House Work, and Special Castings of all Description. 


INCREASE YOUR PURIFYING CAPACITY 


BY THE USE OF THE 


“Crighton” Four-Box Center Seal Cap. 











Having recently perfected and patented a Five-way Center Seal Cap, we are now in position to offer and 
recommend it to Gas Companies for increasing their purifying capacity at a moderate cost. 

With this Cap you can have all your Purifying Boxes in constant use, and where four boxes are in 
operation at one time, the capacity is increased one-third. 

Your present Center Seal can be used, and will only require a new Cap. Under ordinary circum- 
stances the change can be made in one day, and will not necessitate the disturbing of your connections. 

Now is the time to make the change, as the work can be done to good advantage during the 
season of your lightest output. 

For information and prices address 


KERR MURRAY MFG. CO.. 


Manufacturers of Gas Works Apparatus and Holders, 
FORT WAYNE, IND. 
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BARTLETT, HAYWARD & CO. 


BALTIMORE, MD. 











Triple, Double & Single-Lift 


GASHOLDERS, 





PURIFIERS. 











CONDENSERS. 











[ron Holder Tanks. 


Scrubbers, 





ROOF FRAMES. 





Girders. 


OIL STORAGE TANKS. 








Boilers. 














The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 
MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 


Cox’s Gas Flow Computer. 


1. It gives at a glance the discharge of gas from pipes 1 to 48 inches in diameter and 10 to 10,000 
yds. long, for any pressure frant0.1 to 4.0 inches of water, and any specific gravity from 0.40 to 1.00. 

2. When the required discharge and the length of pipe are given, the diameter corresponding to 
any pressure is at once seen. 

3. When the required discharge and the length of pipe are given, the pressure corresponding to 
any diameter is at once found. 

4. Any suitable combination of the cifferent factors of any problem, under all possible condi- 
tions, may be immediately found. 

















CAS-FLOW 
COMPUTER. 


It Prevents Errors and Saves Hours of Tiresome Calculations, 
Price, $10.00, per Registered Mail. 


Where it can be seen and proved : 


A. M. CALLENDER & CO., 32 Pine St., N.Y., or WM. COX, C.E., Stapleton, N. Y. 
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R. D, WOOD & CO,,“"Zsz;. *.-. The Mitchell Scrubber, Patented, y= 


400 Chestnut Street, Philadelphia, Pa.  § «sss nn 


MANUFACTURERS OF 


CAST IRON PIPE. 


BUILDERS OF 


Gas Holders, 


Single, Double and Triple Lifts, with or without Wrought Iron 
or Steel Tanks. 


PURIFIERS, CONDENSERS, SCRUBBERS. 
The Hopper Automatic Gas Governor 











PO EPTPEDEEE EEE 





Send for Pamphlet. 
Dunham Patent Specials. 


ISBELL- PORTER CO.., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Machinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 Broadway, New York Gity. —orficts- Bridge & Ogden Sts., Newark, N. J. 


The Continental tron Works, 


THOMAS F. ROWLAND, President, 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 


BROOKLYN, N. Y. 


{TAKE EAST TENTH OR TWENTY-THIRD STREET FERRIES FROM N. Y. TO GREENPOINT. 




















BUILDERS OF 


Gas Holders. 


Single and Multiple Section Gas Holders a Specialty. 


Wrought Iron Gas Holder Tanks. 
BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


° For Round, Oval, or “D” Retorts. 


ILLUMINATING GAS! FUEL GAS! Tio Gas Companies. 


THE LOOMIS PROCESS, | wesc car somvans » wes 


Now in successful operation at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and under a stated pressure. Send for samples. 
Henry Disston’s Son’s Saw Works, Tacony, ’Pa. ie. cunvion and, DRIP PUMBO: cna OTREIT 


The Cheapest Gas Generating System in the World. MAIN PROVING APPARATUS. 
Plans and Estimates Furnished. oO. A. GEFRORZER. 


BURDETT LOOMIS, = - Hartford, Conn, 248 N. Sth 8t., Phila., Pa. 
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GAS WORKS APPARATUS AND CONSTRUCTION. GAS WORKS APPARATUS AND CONSTRUCTION. 





ve 


Velev awavawoe H. RANSHAW, Prest. & Mangr. T. H. Brrcn, Asst. Mangr 


TAT oy wii tre 


Established 1851. 


<a 


Single, Double and Triple-Lift 


GASHOLDERS, 


Of any Capacity, with or without Wrought Iron or Steel 
Tanks. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benches, Roof Frames, 
OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 


| Cincinnati, Ohio. 


bie {eer Page's Sons, 


Sole Agents for 


The ‘Standard’? Washer-Serubber, 


The Walker Tar and Carbonic Acid Extractor, The Walker Sulphate and Ammonia Still, 
The Walker Self-Sealing Pressed Steel Mouthpiece Lids. 


The Berlin Center Valve. And Contractors for Ammoniaeal Liquor. 
No. GS Wall Street, New york City. 


GEORGE R.ROWLAND,| H.C. SLANEY, _ T- G. LANSDEN, 


Draughtsman and Constructing Engineer Gas Hucineexr Consul ing and Contracting Gas Engineer 


ficat! ished P Estimates, Plans an d Specifications for New Works (Coal 
we en ry oo ft old + iy Special. 466 Sixth Street, Brooklyn, N. Y. | or Water Gas), and for Extensions or Alterations. 


attention given to Pateat Office drawings. Plans, Specifications and Estimates furnished for New | ; F 
Office, No. 245 Broadway, N. Y. City. Works, Alteration or Extension of Old Plants. Security Bidg. (Room 206), St. Louis, Mo. 


WM. HENRY WHITE, 


No. 32 Pime Street, - - - New YorE City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited 
Plans and Estimates Furnished. 
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1842 = fjeily & Fowler, = 1895 





LAUREL IRON WORKS. 





Office, No. 39 Laurel 


Single or Telescopic. 


Street, Philadelphia, Pa. 


BUILDERS OF 


With or Without Iron or Steel Tanks. 
OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 















Retort Lids, Hydraulic Hoist Purifier 








JAMES R. FLOYD & SONS, 


West 20th and 21st Streets, Between 10th & 11th Avenues, New York City. 


Engineers and Contractors for the Construction of Gas Works. 


MANUFACTURERS OF ALL KINDS OF CASTINGS AND GENERAL IRONWORK FOR GAS APPARATUS. 


Condensers, Tower Scrubbers, Mechanical Scrubbers, Purifiers, Malleable Iron Retort Lids, Self-Sealing 
nds, Angles, Reducers, S-Bends, Sectional Sleeves, Plugs, Caps, Street Drips, etc., always on hand. 


WOOD’S GAS SCRUBBING AND ENRICHING APPARATUS. 


In use at Syracuse, Auburn, Watertown, Cortland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass.; Jamaica Plain, Mass.; Providence, R.1.; Northern Liberties Gas Co., Phila. 


Sole Manufacturers of the OGDEN QUICK-MOVING VALVE. 


Bench Castings, a and Half Regenerative Furnace Gestings. 


Premium Awarded, World’s Columbian Exposition. 


HEARNE CENTER SEAL, Operating One, Two, 


Successors to HERRING & FLOYD, 
Oregon Iron Works, 


Three or Four Boxes. 
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INTERESTING TO GAS MANUFACTURERS! 


The | 
| 


8 s * | 
| 


For Firing Decorated China | 


with Illuminating Gas. | 


AWARDED THE HIGHEST HONORS, MEDALS 
AND DIPLOMAS AT THE WORLD’S 
COLUMBIAN EXPOSITION. 


Many Valuable Improvements 
added to this Kiln in 
the Last Year. 


Not a Toy, but a Practical 
Kiln. 


Has Never Failed to Give Satisfaction. 


Guaranteed to fire China sue- 
cessfully, and without any dis. 
coloration from fuel used. 


Thousands in use, and not a 
single failure. 

Full directions furnished with each 

Kiln sold by which any amateur can 

fire it without any — knowledge 


of this branch of the work. Send for 
descriptive circular. Address 


F. WILKE, 


Richmond, Ind. 











A. M. CALLENDER & CO., - - 





The Gas Engineer’s Laboratory Handbook. 


By JOHN HORNBY, F.I.C._ Price, $2.50. 





No. 32 Pine Street, New York City. 








<o 
~ | = 
ty ee, ¢ 


MS = 
\ 














Cranes, 
Water and Gas Pipe. 


For special information and prices, write to 


The Addyston Pipe and Steel Co., 


Cincinnati, O. 





JOS. R. THOMAS, 
No. 32 Pine Street, N.Y. City. 


Gas Engineer and Contractor. 


PLANS, SPECIFICATIONS AND ESTIMATES FURNISHED. 
Contracts taken for all Appliances 
required at a Gas Works, 


Either for New Works or Extensions to Old Plants 
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GAS AND WATER PIPES. 





GAS METERS. 





THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 


Gas-Honse Bench Castings, Hydraulics, Lamp Posts, Flange Pipe 
and Specials, Architectural Castings, Building Culumns, 
Joists, Cellar Grates, Sash Weights, etc. 


GENERAL FOUNDERS AND MACHINISTS 
Columbus, Ohio. 








JOHN EF"OxX, 


160 Broadway, N. Y. 





CAST TRON GAS¢WATER PIPE © 


SPECIAL CASTINGS, FLANGE PIPE, 
FIRE HYDRANTS, STOP VALVES, 
LAMP POSTS, Etce., Etc. 


General Foundry and Machine Work. 


WARREN FOUNDRY 





Established 1856. 


AND MACHINE CO., 


Works at Phillipsburgh, N. J. 


New York Office, 160 Broadway. 


Se CAST IRON WATER AND GAS PIPE 


FRoM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., etc 





M. J. DRUMMOND, 


SPECIAL CASTINGS AND LAMP POSTS. 





Office, Corbin Building, 192 Broadway, N. Y. 


— 


GEORGE ORMROD, Mangr. & Treas., Emaus, Pa. 
JOHN DONALDSON, Prest , Betz Bldg., Phila., Pa 


EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA 


Tn 


MANUFACTURERS OF 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 
Also, FLANGE PIPE, LAMP POSTS, Etc. 











1894 DIRECTORY 1894 


OF ADEE ALS one COMPANIES 


Price, 


A. M. CALLENDER 


& CO. 


$5.00. 


No. 32 Pine Street, New York. 








N. Y. AGENCY, 


Bartlett Lamp Mig, Co.,| a 


39 & 41 W. Broadway, 
New York City. 


> 
- Fee 


PERPEREBEELS 
Telephone, 1125 Courtlandt. : 


Special 


: 
peer eet ELEEEs gg 
. 





METRIC METAL GO., 


MANUFACTURERS OF 


ry fas Meters 


FOR ALL KINDS OF SERVICE. 





Attention Paid to 


REPAIRING METERS OF ALL MAKES. 





Aqts.. McELWAINE-RICHARDS.CO., 62.4 64,W. Maryland St., Indianapolis, Ind 


Factory 
and Office 


Erie, Pa. 


ESTIMATES FURNISHED 
ON APPLICATION. 
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NATHANIEL TORTS, 


153 Franklin St., Boston, Mass. 
Co. W. HINMAN, - - Manager. 


MANUFACTURER 0: 


DRY GAS METERS. 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges, 
METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


uring, bead oo 
ities and answer oriers Apparatus for the Chemical Testing of Gas and Gok Liquor. 































CHARLES E. DICKEY. MALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, i122 & 124 Michigan St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 221 Fron; St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 














CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Ete. 





“Success” and “Perfect” Cas Stoves. 


THE GOODWIN METER COMPANY, 


1012-1018 Filbert Street, Philadelphia, Pa. 


MANUPACTU RERS OF 


Gonsumers’ and Station Meters, 
Standard Photometrical#«Analytical Gas Apparatus 


‘‘Sun Diat” Gas CooKING AND HEeatTina STOVES. 


Particular attention given to Repairing GEORGE B. EDWARDS, Agent, 
Meters and Scientific Apparatus. ... . 113 Chambers Street, N. Y. City. 


THE KEYSTONE METER CO., 
Faetory and Office, ROYERSFORD, PA. 























WESTERN MANAGERS : PACIFIC : 
CAHILL, SWIFT & CO., WIESTER & CO., 
{21-207 South Seventh Street, 15 & 17 New Montgomery St., 
ST. LOUIS, MO. SAN FRANCISCO, CAL. 












Gas Meters and Gas Stoves. 
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GAS METERS. GAS METERS. GAS METERS. 





WM. N. MILSTED, Prest. and Genl. Supt. WM. H. HOPPER, Vice-Prest. PAUL 8. MERRIFTELD, Sec. and Treas. 


THE AMERICAN METER CO. 


Established |834. Incorporated 1863. 


WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 


DBMranufactoriecs: GSAS STOVES. a FF = rng - 
SUGG@’S “STANDARD” ARGAND BURNERS, 27 S. Clinton Street, Chicago. 
has Wy yes cep gg es ¥. SUGG’S ILLUMINATING POWER METER, 810 North Second Street, St. Louis. 
Arc 22 s., Phila. 


Wet Meters, with Lizar’s “‘Invariable Measuring”? Drum. 


(Established 1848.) 


(yas Meter Manufacturers 
1339 to 1349 Cherry Street, Philadelphia, Pa. 


Wet and Dry Gas Meters, Station Meters, Experimental Meters, Meter Provers, Center Seals, Pressure Registers, Governors, Indicators, Photometers 
AND ALL OTHER KINDS OF APPARATUS FOR USE IN GAS WORKS. 


FOUVULIS’ PATENT STATION AND DISTRICT GOVERNORS. 
REPAIRING DEPARTMENT.—We ex:ploy a special force of skilled workmen repairing meters of ALL MAKERS. 


222 Sutter Street, San Francisco. 











| a 





D. McDONALD & CO., 


Batablished 1854. 








154 West 27th Street, 51, 53 & 55 Lancaster St., 34 & 36 W. Monroe &St., 
NEW YORK CITY. ALBANY, N. Y. CHICACO, ILL. 





MANUFACTURERS OF 


} Wet and Dry Gas Meters 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS & PRESSURE GAUGES. 
Meters of all makers Thoroughly Repaired. 











W. H. PEARSON, J. T. WESTCOTT, L. L. MERRIFIELD, 
President. Gen’! Mang’r & Treas. Chief Engineer. 


The Economical Gas Apparatus Construction Co., Ld. | 


269 Front Street, East, - - Toronto, Canada. 








ENGINEERS AND BUILDERS 


OF THE 


Improved Lowe Water Gas Apparatus 


Designed to give the Greatest Efficiency when using any kind of Oil, 
Anthracite Coal, Gas House or Oven Coke. 








New Gas Works Built, Present Gas Plants, either Coal or Water, Remodeled 


Catalogues, Plans andj Estimates Furnished upon Application. 





* ~“ 








LOWE WATER GAS APPARATUS, MERRIFIELD-WESTCOTI-PEARSON SETTING. 
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The Advertisement of the 


OTTO GAS ENGINE WORKS, 


33d and Wainut Streets, Philadelphia, 
- New York, 18 Vesey St. Boston, 19 Pear! St., Chicago, 245 Lake 8St., 


Occupies this space every alternate week. 


JOHN J. GRIFFIN & CO., 


1513-1515-1517-1519-1521 Race Street, Philadelphia. 


52 Dey Street, New York. 75 N. Clinton St., Chicago. 
WM. 8. GRIBBEL, Manager. FREDERICK WAUGH, Manager. 

















MANUFACTURERS OF 


B\ STATION METERS, 
) CONSUMERS’ METERS, 


Es Provers, Registers, Gauges, Experimental Apparatus, Ete. 


Prompt Attention Giwen to All Repairing. lonnenenemenel 


OUR SPECIAL NATURAL GAS METER 
Is the Best ever offered. Over 30,000 now in use. ) 
We manufacture in the United States, under the SAWER & PURVES PATENTS, the 


Positive Prepayment Meter. 




















This Meter is an un- 





. SIMPLE . 





qualified success in 








DURABLE 


Great Britain. 








Its simplicity of con- 








_ ACCURATE 


struction, and the 











positive character of 














RELIABLE 


the service performed 











All Parts 


Interchangeable 


by it, have given it 









pre-eminence. 











Needs only the care given an ordinary Meter. Saves MONEY, TIME and 
CONSUMERS, *Dispenses with “DEPOSITS” and increases OUTPUT. 


